! 


ems. 


I 


1  I 


f   ^ 


QE.  J.  Olage  4c  €0.0'  ^eiu  ^buratxoital  SEorkss. 
Gage's  Practical  Speller. 

A  new  Manual  of  Spelling  and  Dictation.  Price,  30  Cents 

PROMINENT  FEATURES 

The  book  is  divided  into  five  parts  as  follows  : 

PART  I. 

Contains  the  words  in  common  use  in  daily  life  together  with  abbrevia- 
tions, foims,  etc.  rf  a  boy  has  to  leave  school  early,  he  should  at  least 
know  how  to  spell  the  words  of  common  occurrence  in  connection  with  his 
business. 

PART  n. 

Gives  words  liable  to  be  spelled  incorrectly  because  the  same  sounds  are 
spelled  in  various  ways  in  them. 

PART   III. 

Contains  words  pronounced  alike  but  spelled  differently  with  different 
meanings. 

PART    IV. 

Contains  a  large  collection  of  the  most  difficult  words  in  common  use, 
and  is  intended  to  supply  material  for  a  g^Ur^rcil  review,  and  for  spelling 
matches  and  tests. 

PART  V. 

Contains  literary  selections  which  are  intended  to  be  memorized  and  re- 
cited as  well  as  used  for  dictation  lessons  and  lessons  in  morais. 

DICTATION   LESSONS. 

All  the  lessons  are  suitable  for  dictation  lessons  on  the  slate  or  in  dicta- 
tion  book. 

REVIEWS. 

These  will  be  found  throughout  the  book. 


An  excellent  compendium.  Alex.  MeRae,Prin.  Acad'y,Digby,N'.S. 
I  regard  it  as  a  necessity  and  an  excellent  compendium  of  the  subject 
of  which  it  treats.  Its  natural  and  judicious  arrangement  well  accords 
with  its  title.  Pupils  instructed  in  its  principles,  under  the  care  of  diligent 
teachers,  cannot  fail  to  become  correct  spellers.  It  great  value  will,  doubt- 
less, secure  for  it  a  wide  circulation.  I  have  seen  no  book  on  the  subject 
which  I  can  more  cordially  recommend  than  "The  Practical  Speller." 

Supply  a  want  long  felt.  John  Johnston,  LP.S.,  Belleville. 

The  hints  for  teaching  spelling  are  excellent.  I  have  shown  it  to  a  num- 
ber of  experienced  teachers,  and  they  all  think  it  is  the  best  and  most  )>rac- 
tical  work  on  sjKilling  and  dictation  ever  presented  to  the  public.  It  will 
supply  a  want  long  felt  by  teachers. 

Admirably  adapted.        Colin  W.  Rn»coe,  LP.S.,  Wol/ville,  N.  S. 

The  arrangement  and  grading  of  the  different  classes  of  words  I  regard 
RS  excellent..  Much  benefit  must  arise  from  committing  to  memory  the 
"  Literary  Selections."  The  work  is  admirably  adapted  to  our  public 
schools,  and  I  sliall  recommend  it  as  the  best  I  have  seen. 
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Authorized  for  use  in  the  Schools  of  Ontario. 
The  Epoch  Primer  of  English  History. 

By  Rev.  M.  Crbiqiiton,  M,  A.,  Late  Fellow  and  Tutor  of  Merton  College,  ■ 
Oxford.  } 

Sixth  Edition, -         -         -  Price.  30  Cents,  j 

Most  thorough.  Abkrdkex  Journal.  ; 

This  volume,  taken  with  the  eight  small  volumes  containing  the  ac-  i 

counts  of  the  different  epochs,  presents  what  ma}-  be  regarded  as  the  most  | 

thorough  course  of  elementary  English  History  ever  published.  j 

What  was  needed.  Toronto  Daily  Globe,  j 

It  is  just  such  a  manual  as  is  needed  by  public  school  pupils  .who  are  j 

going  up  for  a  High  School  course.  | 

Used  in  separate  schools.  M.  Stafford,  Priest. 

We  are  using  this  History  in  our  Convent  and  Separate  Schools  in  Lind- 
say. 

Very  concise.  Hamilton  Times. 

A  very  concise  little  book  that  should  Ix;  used  in  the  Schools.  In  its 
pages  will  be  found  incidents  of  English  History  from  A.  D.  43  to  1870,  in* 
teresting  alike  to  young  and  old. 

A  favorite.  London  Advertiser. 

The  book  will  prove  a  favorite  with  teachers  preparing  pupils  for  the 
entrance  examinations  to  the  High  Schools. 

Very  attractive,  British  Whig,  Kingston. 

This  little  book,  of  one  hundred  and  forty  pages,  presents  history  in  a 
very  attractive  shaiw. 

Wisely  arranged.  Canada  Presbyterian. 

The  epochs  chosen  for  the  division  of  English  History  are  well  marked 
—not  mere  artificial  milestones,  arbitrarily  erected  by  the  author,  but  rea| 
natural  landmarks,  consisting  of  great  and  important  events  or  remarkable 
changes. 

Interesting.  YARMorTii  Tribune,  Nova  Scotia.' 

With  a  perfect  freedom  from  all  looseness  of  style  the  interest  is  so  well 

sustained  throughout  the  narrative  that  thn^ftA-^j^i^Tymrnrr  to  read  it 

will  find  it  difficult  to  leave  off  with  its 

Comprehensive. 

The  special  value  of  this  historical  outl 
comprehensivo  view  of  the  course  of  memoi 
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ARITHMETIC. 


SECTIOJSr  I 


\.  Arithmetic  teaches  us  the  use  of  Numbers. 

*l.   A   UNIT   or   ONE  IS   any  single  object  or  thing,  »■  on 

ir'um/e,  a  tree. 

5.  A    WHOLE   NUMBER,    Or   AN   INTEGER,    is  »    UNIT    or   ONE, 

or  a  collection  of  qnits  or  onks  :  if  a  boy,  for  instance,  have 
otir'.  orange,  and  then  another  orange  is  given  to  him,  he  will 
have  two  oranges  ;  if  another  be  given  to  him  he  will  have 
tkree  oranges  ;  if  another,  he  will  have  t'oitr  oranges,  and  so 
on.      One,   ftoo,  three,  ./'our,  &c.,  are   called  whole  numbers 

or  INTEGERS. 

4.  Notation  is  the  art  oi  writing  any  number  m  Jiijures 
or  letters. 

There  are  two  methods  of  Notation  :  Ist,  The  Arabic  ; 
2nd,  The  Roman. 

6.  The  Arabic  Notation  is  the  method  of  expressing 
numbers  by  means  of  the  following  /i</ure.s,  called  sometimes 
UiyiLs. 

1,       2,        3,       4,        5,       6,         7,  8,         9, 

called  one,  txoo,  three,  four,  five,  fix,  Meven,  eiijld,  nine, 
representing  (if  we  express  a  unit  by  a  dot ;  thus  .  ), 


or  one        or  two        or  three        or  four        or  five        ur  six 
unit,          units,  units,  units,  units,         units. 


or  seven  or  eight  or  nine 

units,  nnith,  units, 

And  0,  called  uuiKjht^  because  when  standing  by  itself,  it  has 
no  value,  and  represents  nothing.  0  is  soiuetiutes  called 
zero  or  cypher. 

Note.  Any  one  of  tkie  tigures  I,  2,  3,  4,  5,  t>,  7,  8,  y,  when 
standing  alone,  or  a.s  the  last  figure  on  the  right  baud  of  any 
nuuibttr,  expreH.ses  so  many  utiufl-e  objects  or  things,  or  onaa. 
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..   or  ninr  units  are  the  greatest  number  ot  units 

which  can  be  expressed  by  one  figure. 

If  another  unit  be  placed  to  the  right  hand   n,i   the   nine 

units,   we    have   or   ten   units,  written  in  figures 

thus,  10;  the  1  in  10  standing  in  the  second  place  from  the 
right  hand,  now  expresses  not  om'  unit,  but  one  ten  units. 

Hence  we  see  that  although  0,  when  standing  by  itself, 
has  no  value,  still  when  placed  to  the  right  haod  of  am- 
figure,  it  alters  the  value  of  that  figure. 

The    number   next    after    ten    represents    Of 

eleven  units,  written  in  figui-es  thus,  IJ,  where  the  I  in  the 
second  place  from  the  right  hand  ex'presses  ten  units,  and 
the  1  in  the  right-hand  place  of  the  number  om  uuit.  Thus 
1 1   units  equal  1  ten  u:uts  and  1  uuit  more. 

Next  we  come  to  12  {ttvelve)  or  one  ten  units  and  2  more 
units,  13  {ihirtcen),  14  {fourteen),  15  {ffteen),  1(5  {sixteen), 
17  {seventeen),  18  {eighteen),  19  {nineteen),  which  represent 
1  ten  units,  and  3,  4,  5,  6,  7,  S,  9,  more  units  respectively. 

Next  we  come  to  20  {twenty),  21  {twenty-one),  22  {twenty- 
two),  23  {twenty -three),  24  {twenty -four),  25  {twenty -Jive),  2(5 
{twenty-six),  27  {twenty -.te re n),  28  {twenty-ei(jht), ^2i)  {twenty 
nine)  ;  the  2,  when  followed  by  0  or  any  single  figure,  repre 
senting  'ico  tens  or  tioeiUy  units,  the  figures  iu  the  i-ight-hand 
place  of  each  number  expressing  so  many  single  units. 

Next  we  come  to  30  (thirty),  31  ithiriy-one),  &c.,  3  express 
ing  three  tenj<,  or  thirty,  an<l  so  on  up  to  40  {forty),  4  express 
ing/oirr  tenn  or  forty,  to  50  (ffty),  to  HO  {sixty),  to  70  {seventy), 
to  80  {eighty),  to  90  {ninety),  5,  6,  7,  8,  9,  expressing  Jive,  six, 
seven,  eiyht,  nine  tens  respectively  ;  the  numbers  between  any 
two  of  theu)  as  40  and  50,  being  formed  in  the  same  way  a« 
those  between  20  and  30. 

We  thus  come  at  length  to  99  nmety-nirie)  or  nxnt  tern 
ami  nine,  the  greatest  number  which  can  be  expressed  by- 
two  figuieb. 

Ex.    1 
Write  the  followmg  liumbers  in  figures. 

(1)  Three,  four,  two,  seveu,  nine,  six,  eight. 

(2)  Ten,  one,  twelve,  nineteen,  five,  eleven,  sixteen. 

(3)  Fourteen,  twenty,  tweucy-seveu,  thirty-three,  forty- 
nine,  sixty,  fifty-five,  Keventeen,  thirty-six 

(4)  Eighty-eight,  thirty-five,  sixt.y-three.  twenty  nine, 
seventy  six,  eighty,  uiii'^' v-four,  thirl'M?.    iiuv-two. 
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(5)  Write  down  in  figures  all  the  numbers  between  eight 
and  eighteen,  between  forty- five  and  fifty-one,  and  between 
eighty-seven  and  ninety-nine. 


The  next  number  after  99  is  one  hundred,  written  in  figure* 
thus,  100;  the  1  in  100,  standing  in  the  third  place  from  the 
right  haud,  now  expressing  not  one  unit,  nor  one  ten  units, 
but  one  hundred  units. 

All  numV)ers  from  100  to  200  {two  hundred)  are  formed  ex- 
actly in  the  same  way,  as  we  formed  those  from  0  to  100  ; 
thus  we  go  on  101  {one  hundred  ami  one),  102,  &c.,  up  to  110 
(one  hundred  and  ten),  then  111  {ota-  hum/red  and  eleven), 
112,  &c.,  up  to  120  (one  hundred  and  hoenty),  then  121,  (owe 
hundred  and  twenty-one),  122,  A;c.,  up  to  130  (cme  hundred  and 
thirtii),  and  so  on",  up  to  200;  then  201,  202.  &c.,  up  to  300 
(three  hundred),  and  so  on  up  to  400  (four  hundred),  500  (  five 
hundred),  GOO  (nx  hundred),  im. (seven  hundred),  800  (eUiht 
hundred),  900  (nine  hundred),  999  (nine  hundred  and  ninety- 
nine),  or  nine  hundreds,  nine  tens,  and  nine,  the  greatest  num- 
ber which  can  be  expressed  by  three  figures,  , 

Rx,  n. 

Write  *lo\vu  the  following  numbers  in  figures. 

{ 1 )  One  hundred  and  six,  one  hundred  and  fifty,  two  hun- 
dred, two  hundred  and  eighty-seven,  three  hundred  and  ten, 
four  hundred  and  thirty-one,  five  hundred  and  fifty-five,  nine 
hundred  and  nineteen,  eight  hundred  and  sixty-seven, 

(2)  Write  all  the  numbers  in  figures  from  one  hundred 
and  ninfty-five  to  two  hnndred  and  fourteen,  from  six  hun- 
dred aud  eluveu,  to  six  hundred  and  twentj',  and  from  nine 
hundred  and  forty-seven  to  nine  hundred  and  seventy. 

The  nextmim>)er  iifter  999  is  one  tho'isand,  ^vvitten  in  figures 
thus,  1000  ;  the  I  in  1000,  standing  in  the  fourth  place  from 
the  right  l^kud,  now  expressing  one  fhousand  units. 

All  numbers  from  1000  up  to  9999  (nine  thousand  nine  hund- 
drejl  and  ninety-nine),  aru  foruied  thus,  1001  (one  thousand  and 
(me),  1002,  kc-,  up  to  2000  (tvwjhousand),  up  to  3000  (three 
thnu-mnd),  aud  ho  on. 

The  next  number  after  9999  is  t€v  th4>imind,  ^\'Titten  in 
figtuHs.  thus.   ifhMK>;  t,\\v  I  in  I OfXH)  standing  in  the  l^th  place 
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place  from  the  right  hand,  now  expressing  one  Un  thwisand 

All  numbers  from  10000  up  to  00999  (ninety-mne.  thovHand 
nine  hundred  and  ninety -nine),  are  formed  thus,  iOOOl  {ten 
thousand  and.  one),  100()2,  &c.,  up  to  20000  {iwenfy  thousand), 
then  20001  {twenty  thousand  aiuL  one),  20002,  Ac.,' up  to  .SOO(K) 
(thirty  thousand),  and  so  on, 

Ex.  III. 
Write  the  folloMring  numbers  in  fignres. 

(1)  P^our  thousand  five  hundred  and  eighty-five,  seven 
thousand  three  hundred  and  twenty-one,  nme  thousand 
seven  hundred  and  ninety-eight,  seven  thousand  and  six. 

(2)  Five  thousand  and  four,  five  thousand  four  hundred, 
five  thousand  and  forty,  eight  thousand  and  thirth-six,  eight 
thousand  three  hundred  and  six,  eight  thousand  three  hun- 
dred and  sixty,  nme  thousand  nine  hundred  and  nine. 

(3)  Seventji'-five  thousand  six  hundred  and  tliirty-five, 
ninety  thousand  nine  hundred  and  nine,  ten  thousand 
and  four,  eighty-seven  thousand  and  fifty,  ninety  thousand 
and  one,  sixty-four  thousand  and  sixty-four,  eighty-three 
thousand. 


The  next  number  after  99999  is  one  hmulrcd  (hmi^and, 
written  m  figures  thus,  lOOOOO,  the  1  in  100000  standing  in 
the  sixth  place  from  the  right  hand,  now  expressing  ov,e 
hundred  thousand  units,  and  so  on  up  to  999999  {nin^  hun- 
dred and  ninety-nine  thouaand  nine  hundred  and  ninety-nine), 
then  we  come  to  one  million,  written  in  figures  thus,  10<X)000, 
the  1  expressing  one,  million  units,  and  so  on  up  to  ten,s  of 
rniUionn,  (lOOO(KX)a),  hundreds  of  millitrnn  (lOO^KXXXK)),  hillifmit 
{ 1000000000),  and  so  on. 

Thus  one . .  . : is  written    1 

ten 10 

one  hundred 100 

one  thousand 1,000 

ten  thousand 10,000 

one  hundred  thousand KM), 000 

one  million 1 ,000,000 

ten  million 10,000,0(X) 

one  hundred  million 100,0(30,000 

one  biUion 1,000,000,000 

6,   From  the  »r>ove  table,  wh  «ft»^  that   dividing  any  num- 
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ber  into  periods  of  three  figures  each,  beginning  at  the  right 
hand,  the  names  of  those  periods  will  be. 
First         period       Units. 
Second         "  Thoxisands. 

Thir(i  *'  Millions. 

Fourth         "  Billions. 

Fifth  "  Trillions. 

&c.  &c. 

Also,  that  the  names  of  the  places  in  each  of  those  periods 
are  the  same,  namely: 

First         place,       Units. 
Second         "  Tens. 

Third  "  Hundreds. 

7.  The  following  plan  is  recommended  to  enable  the  scholar 
to  write  in  figures  any  number  dictated  by  the  teacher. 

Let  the  scholar  write  on  his  slate  a  number  of  Tioughts,  or 
zeros:  thus  000,000,000,000,  marking  them  off  into  periods 
of  three  places  each  from  the  right: 

Put  U  over  the  first  period  for  Units. 

T  ........  second Thousands. 

M third    Millions. 

B fourth       Billions. 

B  M  T  U 
And  so  on.      Thus  000,000,000,000.      Then  wiien  a  number 
is  dictated  to  the  pupil,  all  he  has  to  do  is  to  put  each  figure 
under  its  proper  place  and  fill  up  vacancies,  if  any,  with  O's. 

Thus,  two  thousand  and  five  will  be  writ- 
ten thus  in  figures 2,005 

Kighty-six  thousand  four  hundred  and  three  86,403 

Four   hundred   and   thirty  thousand   three 

hundred  and  forty 430,340 

Eight     hundred    and    three    millions     one 

thousand  and  eleven 803,001,011 

Five  billions  thirty-seven  millions  and  six  ..     5,037,000,006 

Ei.  iV. 
Write  the  ioilowing  numbers  in  figures. 

(1)  One  hundred  and  five,  eight  thousand  seven  hundred 
and  ninety,  thirty-seven  thousan<l  and  seventy-one,  thirty 
thousand  four  hundred  and  two,  seventy-seven  thousand 
seven  hundred,  twenty-four  thousan<l  eight  hundred  and 
seventeen. 

(2)  One   hundred   luid   live    tiiuusand   four   hundred    Aud 
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nine,  eight  niiUious  eight  thousand  and  tliirteen,  seven  mil- 
lions six  hundred  and  fifty  thousand  aijd  ninety,  sixty-four 
millions  four  hundred,  eighty-nine  millions  forty-four  thou- 
sand and  one,  five  hundred  and  four  millions  six  hmidrid 
and  twenty-thtee  thousand  and  twenty-four,  nine  li 
millions  three  hundred  thousand  eight  hundred,  rift 
millions  five  hundred  and  three. 

(3)  Six  billions  six  millions  seventy  thousand  and  seven, 
eighty-three  hillions  four  hundred  and  one  millions  one  thou- 
sand and  ten,  seven  billions  and  four  milli(ms  eighty-nine 
thousand  two  huudreil,  nine  huudreil  uii<l  Jiinety  millions. 

.S.  NuMEKAii:  N  is  the  art  of  writing  in  words  the  mean 
,  .  •  of  nnv  number,  wliich  is  already  givt;n  iji  figures. 

This  follows  from  what  has  been  already  said;  thus 

27  means  two  tens  and  <<«we!/Minits,  or  twenty-scveu. 

503  means  Jiva  hundreds,  no  tens,  and  three,  units,  or  five 
hundred  and  three.  .  : 

0610  means  no  thousanjls,'  ttix  hundreds,  otw  ten,  and  no 
units,  or  six  hundred  and  ton. 

5634  means  five  thousands,  dx  hundreds,  Mree  tens,  and 
four  units,  or  fiv^e  thousand  six  hundred  and  thirty-four. 

6,070,084  means  sv'.r  millions,  seven  tens  of  thousands,  tiijht 
tens  and  four  units,  or  six  millions  seventy  thousand  and 
eighty-four. 

803,06S,0i)5  means  (n^/<<  hundreds  of  millions,  three  millions, 
rtme  hundreds  of  thousands,  xLc  tens  of  thousands,  evjld  thou- 
sands, and  five  units,  or  eight  hundred  and  three  millions 
nine  hundred  and  sixty-eight  thousand  and  five. 

Ex.  V. 

^V^it^^  in  words  the  meaning  of 

(1)  7,  13,  4,  9,  18,  5.  20,  11,  05,  50,  34,  2!l,  3.  17,  53. 

(2)  19,  8,  Oil,  88.  27,  72,  94,  49,  16,  61,  OS,  80,  56,  28. 

(3)  107,  170,  017,  430.  (^Ol,  050,  800.  008,  956.  803,  684. 
(4^    450(>.  5870,  5037.  OJOO,  6009.  02580,  7045,  7591,  6275. 

(5)  247 i4,  1250;).  10'»25,  l')2,>5.  7  )457,  74007,  77000. 

(6)  300863,  30080;>:!a.  96400250.  800400307,  572(>!)f}495. 

(7)  120192703,  89i)647560.  1050060429,  1000<HK)00001. 

SI.Mi»Lh:  ADDITION. 
9.      Si.MPLK  .-VnoiTioN  is  the  method   of  findinc  i.  iiiiinh»«r 
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«vhich  ia  equal  to  two  or  more  numbers  of  ih«  tarae  kiwi 
lakeu  together 

By  the  same  kind  we  mean  oil  ajjples,  or  all  hcrBcs,  or  all 
pence,  and  so  on. 

The  numbers  to  be  added  are  called  Addends. 

The  Sum,  or  Amount,  is  the  number  so  found. 

Before  learning  the  Rule  for  Simple  Addition,  it  will  be 
well  for  a  child  to  learn  the  following  Table,  called  the 
Adihtion  Table.  The  child  should  satisfy  himself  that  this 
Table  is  true  by  means  of  counters,  or  strokes  on  a  slate. 


2  and 

3  ami 

4  and 

5  and 

1  makeii 

1  make  4 

1  make  5 

1  make  6 

2.4 

2  ..  5 

2  ..  6 

2  ..  7 

!   3  ..  5 

3  ..  6 

3  . 

7 

3  . 

.  8 

1   4  ..  6 

4  ..  7 

4  . 

8 

4  . 

.  9 

i   6-  ..  7 

5  ..  8 

5  . 

9 

5.. 

.  10 

6  ..  8 

6  ..  9 

6  . 

10 

6'  . 

.  11 

7  ..  9 

7  ..  Id 

5  , 

11 

7  . 

.  12 

8  ..10 

8  ..  11 

8  . 

12 

8  . 

.  13 

9  ..11 

9  ..12 

9  . 

13 

9  . 

.  14 

10  ..12 

10  ..  13 

10  . 

14 

10   .: 

.  15 

1   6  and 

7  and 

Sand 

9  and 

1   1  make  7 

1  make  8 

1  make  0 
,2  ..10 

1  make  10 

2  ..  8 

2  ..  9 

2  ..  11 

3  ..  9 

3  ..  10 

3  ..  11 

3  .. 

12 

4  ..  10 

4  ..  11 

4  ..  12 

4  .. 

13 

6  ..  11 

6  ..  12 

5  ..  13 

6  .. 

14 

i   6  .,  12 

6  ..  13 

6  ..  14 

6  .. 

15 

7  ..  13 

7  ..  14 

7  ..  15 

7  .. 

16 

8  ..  14 

8  ..15 

8  :.  16 

8  .. 

17 

9  ..  15 

9  ..  16 

9  ..  17 

9  .. 

18 

10  ..16 

10  ..17 

10  ..18 

10  .. 

19 

This  Table  can  easily  be  carried  on  for  numbers  larger 
than  10  ;  for  instance  since  2  and  1  make  3,  2  and  11  make 
10  more  than  2  and  1,  i.  e.,  make  13.  Again  since  9  and  4 
make  13,  9  and  14  will  mako  23,  and  so  on,  the  result  in  each 
case  being  10  more  than  in  the  corresponding  case  in  the 
Table.  Also  2  and  51  make  5o,  9  and  54  makes  63,  and  so 
on,  the  result  in  each  case  being  50  more  than  the  coritjs- 
ponding  result  in  the  Table. 
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10.  The  sign  +,  called  Plus,  placed  between  two  num- 
ber*, meantt  that  the  numbers  are  to  be  added  together  ;  thu« 
2  apples  4-  3  apples,  ineaaa  that  2  apples  and  3  apples  are 
to  be  added  together,  therefore  2  apjilea  -f  3  apples  make  5 
apples.  Again  2  +  3  +  4  means  that  2  and  3  and  4  are  to  he 
added  together  ;  2  ■♦•  3  make  5,  therefore  2-1-3+4  make  5  + 
4,  which  make  9. 

The  sign  =  called  kqital,  placed  between  two  numbers, 
means  that  the  uumben*  are  eiiiial  to  one  another. 

The  sign  ,  *.  means  thkrekore. 

Ex.  1.      Find  the  sum  of,  or  aild  together     6 
6,  4,  and  7.  4 

We  add  thus,  6  and  4  make  9,  9  and  7     7 
make  16  ;  or  thus  16 

.  *.  the  sum  of  6,  4,  and  7,  or  5  +    4  +  7  =  16. 

Ex.  2.     Add  together  4,  8,  3.  0,  9. 

4  and  8  make  12,    12  and  3  make  15. 
15  and  (»  make  15,  15  and  9  make  24, 
.  •.  4  f  t>  +  3  +  0  +  9  =  24  : 


or  thus 


4 
8 
3 
9 
0 

24 


if  so,  we  say 
7  and  4  make 
11,   U  and  5 

make  16. 


9  and  3  make  12, 

12  and  8  make  20, 
20  and  4  m&ke  24. 


Ex.  3.     Find  the  sum  of  9,  3,  7,  6, 

.5,  9,  and  8. 
9  and  3  make  12,  12  and  7  make  19, 
;9  and  6  make  25,  25  and  5  make  30, 
30  and  9  make  39,  39  and  8  make  47, 
.  •.  sum  of  9,  3,  7,  6,  5,  9,  and  b  =  47  ; 


8  and  9  make  17, 
17  and  5  make  22, 
22  and  6  make  28, 
28  and  7  make  35, 
.^  and  3  make  38, 
38  and  9  uukke  47. 


thus       47 


Add(l)     2 
3 

8 
6 


Ex.  VL 

(2)    2 

7 
8 
9 


6 
8 
7 


(4),  find  the  sum  of  two,  seven  and  two ;  of  five,  seven, 
and  four;  of  six,  three,  and  nme  ;  of  rive,  five,  and  eight;  of 
nine,  eight,  nouvjht.  and  six;  of  six.  two,  and  nine:  of  four, 
eight  an)  lhr««  ;  ol  seven,  nine  and  two  ;  ui  ttuae,  five,  three, 
and  mghL. 
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(8).  Find  the  valueof  3-»-4-f-8-»-3  +  2  +  5;  6  +  4  +  04 
()-»-7-^3;5+S-^  I  -^64-  5 +  9;  3+6+8+5  +  4+2;** 
4-  5  +  7  +  fi  +  3  4-  4;  6  -♦-  9  4-  9  -4-  8  +  8  +  5 ;  5  +  8  +  3  -».  0 
-J.  9  +  0^-6. 

(6).  In  a  hoys'  school  there  are  f<mr  classes.  In  the  tiist 
class  th»ire  are  »ix  boys  ;  in  the  second  class  neveii  hoye  ;  in 
the  third  class  one  more  than  in  the  first  class  ;  in  the  fourth 
class  two  more  than  in  the  second  class.  How  many  boys 
are  there  in  the  school  ? 

(7).  John's  age  is  2  years,  Ellen  is  two  years  older  than 
John,  Walter's  age  is  the  sum  of  the  ages  of  the  otlier  two. 
P'ind  the  smn  of  all  their  ages. 

(8).  A  woman  sold  two  chickens  to  ^,  to  B  tliren  more 
than  to  A,  to  C  as  many  as  to  A  and  B^  to  JO  four  more  than 
to  B ;  had  C  bought  as  many  more  chickens  as  he  did  buy, 
the  womau  would  have  sold  all  her  chickens ;  how  many 
chickens  had  she  to  sell  ? 


Jfiiif  for  fsimplf  Add  if  ion 

11.  Rri.K.  Write  down  the  given  number?  nn<'^pr  each 
oilier,  so  that  units  may  come  under  units,  tens  under  tens, 
hundreds  under  hundreds,  and  so  on  :  then  draw  a  line  un- 
der the  low^est  number. 

Find  the  sum  of  the  column  of  units:  if  it  be  less  than  ten, 
write  it  down  under  the  cohimn  of  units  below  the  line  just 
drawn,  biit  if  it  be  greater  than  ten,  then  write  douTi  the 
units'  figure  (/.^,  the  last  Mgi.ire  on  the  right  hand)  of  the  sum 
under  the  column  of  units,  and  carry  to  the  column  of  tens 
the  remaining  figure  or  figuren. 

Add  the  column  of  tens  and  tlu-  figure  or  figures  you  carry 
as  you  have  added  the  cohimn  of  units,  and  treat  its  sum  in 
exactly  the  same  way  as  you  have  treated  the  column  of 
units. 

Treat  each  succeeding  column  (viz.  hundreds,  thousands, 
&.C. )  in  the  same  way. 

Writ©  down  the  full  sum  of  the  la.'it  column  on  the  left 
hand. 

The  entire  sum  thus  obtained  will  l>e  the  sum  or  amount 
of  the  given  numbers. 

Ex.  1.     Add  together  35,  66.  and  282. 

By  the  Rule. 


a  ARITHMETIC. 

S5         Method  of  adding.     2  and  6  *re  R,  8  and  5  ^re 

66         13,  i.e.  1  ten  and  3  units;  write  down  3  under 

282         the  column  of  units,  and  carry  1  ton. 

auni  =373  ^^^^^  '  and  8  are  9,  9  and  5  at  e  1  i[  H  and 

3  are   17,  *.e.  17   tens,  or   10  tens  (1   hundred), 

and  7  tens,  write  down  7  under  the  column  of  tens  and  carry 

one  hundred. 

Then  1  and  2  are  3,  i.e.  3  hundreds,  write  down  3  in  the 
hundreds'  place. 

K».  2.  Find  the  sum  of  three  thousand  eight  hundred  and 
sixty-seven,  seven  hundred  and  nine,  fifty-six  thousand  and 
thiity,  eight  thousand  eight  hundred  and  ninety-six,  and  fif- 
teen thousand  and  twenty-nine,  and  write  down  the  mean 
vng  of  the  sum  in  words. 
By  the  Rule, 

«gg„  9  and  (^  are  15,    15  and  9  are  24,  1,4  and  "t 

p,QQ  we  31,  or  3  tens  and  1  unit:  write  down   1 

Kf-r^of^  under  the  units,  and  carry  3  tens. 

To^  Then  3  and  2  are  5,  5  and  9  are  14,   14 

16029  *^^  ^  '^^  ^^*  *^  ^^^  ^  ^^^  '^^'  *•*•   ^^  *®°*'' 
or    2    hundreds    and  3    tens;  write  down  3 

84531  tens,  and  carry  2  hundre<is. 

eighty-four  Then  2  and  8  are  10,    10  and  7  are  17,    17 

thousand  five  and  8  are  25,  «.*?.  25  hutidreds,  or  2   thous- 
hundred  and    ands  and  5  hundreds ;    w4te  down  5   hund- 
thirty-one.        reds,  and  carry  2  thousands. 
Then  2  and  5  are  7,  7  and  8  are  15,  15  and  6  are  2!,  21  and 
3  are  24,  i.t.  24  thousands,  or  2  tens  of  thousands  and  4  thou- 
sands; write  down  4  thousand**,   and  carry  2  tens  of  thou- 
sands. 

Then  2  and  1  are  3,  3  and  5  are  8,  ».«.  8  tens  of  thousands; 
write  down  8  tens  of  thoijsands. 

KoU.  1.  Though  the  method  of  adding,  as  in  the  above 
examples,  is  the  one  a  tei^cher  cjin  follow  at  firit  with  hia 
pupils:  the  following  method  ghoi^d  1i>e  insisted  on  as  soon 
as  possible. 

Suppose  we  have  to  add: 

Add  thus:  7,  16,  22;  put  down  2  xinv^^r  the 
units  and  2  to  be  added  to  the  tens;  then  2,  8, 
16,  23,  &c.,  &c. :  thus  saving  much  time;  in- 
stead of  saying  7  and  9  make  16,  16  and  7  maVif 
23,  &c. 
The  truth  of  all  sums  in  Addition  uiav  be  pKived 
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by  adding  the  coluinns  first  upwavds,  and  afterwards  down- 
wards; if  the  result  be  the  same  in  both  cases,  the  numbers 
will  probably  have  been  added  correctly. 

Ex.  vn. 

(1)  (2)  (3)  (4)  (5)  («)  (7) 

Add       11  22  33  10  27  33  24 

12  13  45  8  15  22  5« 

14  34  21  81  53  iG  35 


(8)    (9) 

(10) 

(H) 

(12) 

(13)   (14) 

12    79 

87 

98 

43 

68   7: 

8 

56    27 

68 

55 

69 

48    66 

42    94 

59 

60 

74 

98    9' 

• 

(15) 

(16) 

(17) 

(18) 

(19) 

(20) 

(21) 

310 

342 

704 

87 

889 

500 

682 

46 

523 

450 

867 

803 

775 

962 

147 

876 

979 

586 

509 

89 

276 

(22) 

(23) 

(24) 

(25) 

(26) 

(27) 

(28> 

378 

797 

^828 

654 

729 

888 

674" 

423 

465 

939 

546 

1M)9 

517  - 

789 

74S 

2S9 

747 

465 

813 

743 

555 

(29) 

(30) 

(31) 

(32, 

(33) 

(34) 

i-^. 

2K05 

,785 

6769 

9479 

6045 

5853 

980€ 

758 

875a 

S007 

9921 

4.500 

9000 

193^. 

7632 

9540 

53(i7 

6468 

8068 

8888 

6580 

3403 

8559 

7(>S9 

9S67 

9647 

5894 

9889 

(36)  (hie  boy  had  nineteen  marbles,  another  had  seven- 
yiren  more  than  the  first,  and  another  bad  nine  more  than 
fctie  second,  how  many  marbles  had  they  among  them? 

(37)  In  a  school  section  there  are  two  and  thirty  men, 
sixty-five  more  women  than  men;  the  number  of  young 
men,  young  women  and  school  children  all  tog6the'-  equals 
the  number  of  mea^  and  women  together,  and  there  are 
twenty-uine  infants;  what  is  the  population  of  the  school 
gec-tion? 

(38)  5  apple  trees  produced  as  follows:  the  Ut,  si?  hun- 
dr"!   a»p?  ^'♦•.' ' -r;-   ^i  -   •>■-',  tM.f|  hundred   aod  thirty-otie 


20 


ARITHMKTIC. 


more  Lhaii  tbt^  1st;  the  ST'd.  eijjht  hundred  And  ninety  two; 
th«  4th,  eleven  more  than  all  the  Hrst  t.'iree;  the  r)th,  as 
nf>any  as  all  the  others.  How  many  ap{)les  were  there  on 
all   the  trees'' 

(30)  A  gtiutleman  left  his  property  by  will,  tluis:  to  hia 
wife,  nine  thousand  anrl  eighty  dollars;  to  each  of  his  two 
younger  sons,  five  thou>-<an<i  eight  hundred  and  ninety-four 
dollars;  the  rest  of  his  property  in  two  equal  shares  between 
his  three  daughters  and  eldest  son;  the  eldest  son's  share 
was  fifteen  hundred  and  twenty  dollars  more  than  th« 
mother's  share;  what  did  the  gentleman  die  worth? 

(40)  A  grocer  bought  4  chests  of  oranges.  In  the  1st 
chest  there  were  five  hundred  and  eighty-nine  oranges:  in 
the  2nd,  two  hundred  and  rifteen  more  than  in  the  1st  ;  in 
the  3rd,  one  hundred  and  ninety-seven  more  than  in  the  1st; 
in  the  4th.  as  many  as  there  were  in  the  Ist  and  3rd.  •How 
many  oranges  did  he  V)uy? 


f'^x.   VIII. 


Add  (1)  224-: 

^O4.o94_f^7 

(6) 

2194-31 

5  +  61',' -»- 705 

•   (2)  634- 93  4-87 +  73 

(7) 

602  +  528-^3-16  +  648 

(3)  72-f! 

,)0+37+57  +  39 

(8) 

736-^ -^'-^ 

5*/-r712+8.36 

(4)  38+47  +  964-83-4-27 

(0) 

968 -r{>«4  + 345  4-989 

(5)  78-»-894-68-»-58-«-47 

(10) 

940+ 760  +  7 12 -+-562 

(Jl) 

(12) 

(13) 

(14) 

(15) 

71407 

82079 

96748 

33456 

15!  61 

90781 

88099 

25003 

84771 

8098 

68943 

67005 

84067 

66854 

958 

32(>00 

74387 

95674 

721*84 

49790 

72777 

12345 
(17) 

98765 

(18 

99999 

78368 

(J6) 

) 

(19) 

9466495 

.5770821 

2759  H»46 

768400 

754.-);78 

910146 

5768000 

95320089 

29099 

«544889 

39039587 

«>949 

2988607 

7400 

596459 

84982759 

9292929 

768.3709 

785.34842 

700897 

78:«210 

3684793 

19827 

634 

78563412 

l20)  Add  together  nine  hundred  and  twelve,  twd  t,h<Mi 
sand  and  iftv-ei>_'ht,  tiirei-  thousand  ^our  hundred  and  forty- 
five,  niueu-eii  thousand  three  hundred  and  sixty,  twenty- 
"even    tVjoujiand    six     hundred    and'   fortv-three,     thirtv  nine 
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thousand  seven  hundred  and  ninety,  fifty-five  th<»nsand 
eight  hundred  and  seventy-uine,  aixty-four  thousanil  nine 
hundi-ed  and  seventy-seven,  eight  thousand  two  hundred 
and  eleven. 

(21)  in  the  census  of  1861,  the  population  of  the  counties 
on  Lake  Huron,  was  as  follows  :  Of  Lanibton,  twenty-four 
thousand  nine  hundred  and  sixteen  ;  of  Huron,  fifty-one 
thousand  nine  hundred  and  fifty-four ;  of  Bruce,  twenty- 
seven  thousand  four  hundred  and  ninety-nine  ;  of  Orey, 
thirty-seven  thousand  seven  hundred  and  fifty ;  of  Sinicoe, 
forty-four  thousand  seven  hundred  and  twenty.  What  was 
the  whole  population  of  the  above  ^we  counties  in  KSfil  ? 

(22)  In  1861  the  population  of  the  counties  on  tlie  Ottawa 
river,  was  :  of  Prescott,  fifteeii  thousand  four  hundred  and 
ninety-nine  ;  of  Tlusscll,  six  thousand  eight  hundred  and 
twenty  four  ;  of  Carlton,  twenty-nine  thousand  six  hundred 
and  twenty  ;  of  Renfrew,  twenty  thousand  three  hundred  and 
twenty-five.  What  was  the  total  population  of  these  four 
counties  in  1861  ? 

(23)  In  1861  Toronto  contained  forty-four  thousand  eight 
hundred  and  twenty-one  inhabitants  ;  Montreal,  ninety  thou- 
sand three  hundred  and  twenty-three  ;  Hamilton,  nineteen 
thousand  anu  ninety-six  ;  Ottawa,  fourteen  thousand  six  hun- 
dred and  sixty-nine:  Kingston,  thirteen  thousand  seven  hun- 
dred and  forty-three  ;  Lontten,  eleven  thousand  five  hundred 
and  fifty-five.  Find  the  t,otal  population  of  these  cities  in 
1861? 

Ex.   IX. 


1  sum  of 

(1) 

(2) 

(3) 

20712 

2012 

22793 

212907 

75005 

27812 

616848 

700764 

38614 

70.3003 

93869 

456:13 

1090090 

4202573 

92075 

(4) 

(5) 

(6) 

278658 

261285(5 

37613906 

972000 

8006783 

27305638 

2fi7?>627 

0 1 2227 

• 

209617382 

50(^06(>7 

■♦>.S  )4.'J9S 

372637867 

276i)a  , 

276;>;->398 

9683n"..3.12 

'4.s(;;">' 

3n2a7n-n 

27:U)(;i6a 

2V 
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(7) 
270608567 

7629;i568 
683927285 
0386G8589 
•T!l  1839297 

26302562 
397612397 
583967323 
ft60039368 
543832586 
782395678 

(10) 

72867853 

97605812 

7638516 

316527308 

275607836 

97673904 

268937318 

718768026 

203685738 

96359568 

3d7569387 


(9) 
397203685 

286783'iG 
206738638 
72839732S 
563135639 
912368834 
63S3563 

83297609 
603536239 
736397564 
932506593 


ri^ 


37  '?684976 

79683886 

46S976395 

786347512 

927607038 

9)809008 

7583^5006 

703209600 

87967339 

862006764 

993387535 


(IS)  Add  together  nine  millions  four  hundred  and  sixty- 
six  thousand  four  hundred  and  nii^ety-five,  thre»;  hundred  and 
seventy-five  millions  five  hundred  and  seventy-three  thou- 
sand seven  hundred  and  thirty -five,  seven  hundred  and 
(ifty-fouT  thousand  five  luindred  and  forty-seven,  three  mil- 
lions seven  hundred  and  eighty  nine  thousand  two  hundred 
and  eighty-four,  twenty-nine  millions  eight  liundred  and 
eighty-six  thousand  seven  hundred  and  ninety-nine,  mue 
hundred  and  ninety-twL'  thousand  and  eighty-four,  two  hun- 
dred aud  ninety-three  thousand  six  hundred  and  ninety-five, 
two  millious  six  hundred  and  eighty-four  thousand  four 
hundred  and  eighty-seven,  three  millious  five  hundred  and 
ninety-two  tlionsand  eight  hundred  aud  seventy-three,  seven 
millions  eight  luindred  and  forty-nine  thousand  throe  hun- 
dred aud  forty-six. 

(14)  A  fanner  had  forty -four  sheep,  thirty-five  head  of 
cattle,  fifteen  pigs,  six  horses.  How  many  aniuials  had  b«i 
ftIto|(ether  7 
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(15)  In  one  year  a  fanner's  crop  was  as  follows  :  Fiv» 
hundred  and  twenty-three  busliels  of  wheat,  a  hundred  aud 
twenty  bushels  of  oat^,  aixty-four  bushels  of  peas,  two  hun- 
dred and  thirty- seven  bushels  of  potatoes,  thirty-eight  bush* 
eh  of  tvirnips.     How  many  bushels  had  he? 

(1.6)  A  uian  bought  a  farm  for  sixteen  hundred  and  fifty 
dollars,  he  spent  a  hundred  and  sixty  in  putting  on  it  now 
fences,  five  hundred  aud  seventy-live  in  building  a  new 
house,  in  repairing  the  bam  and  sheds  two  hundred;  he 
then  sold  it  aud  made  a  proJit  of  tiix  hun.lred  dollars.  How 
much  did  he  get  for  the  farm? 

(17)  In  1861  the  population  of  the  counties  on  Lake  Erie 
was;  Essex,  twenty-five  thousand  two  hundred  and  eleveji; 
.Elgin,  thirty-two  thousand  and  rifty:  Kent,  thirty-one  thou- 
sand one  hundred  and  eighty-three;  Norfolk,  twenty-eight 
thousand  five  hundred  and  ninety;  Hcildimand,  twenty-three 
thousand  seven  hundred  and  eighty;  Wellaud,  twenty-four 
thousand  nine  hundred  aud  eighty-eight.  What  was  th« 
total  popululiou  i)i  the  six  conntien  on  T>ake  Erie? 

SIMFEE  SUBTRACTION. 

12.  SixMi'LE  Subtraction  is  the  method  of  finding  what 
number  remains,  when  a  smaller  number  is  taken  from  a 
greater  number  of  the  same  kind. 

The  number  so  found   is  called  the   Remaindkh,   or-  Dik- 

ITBliENCE. 

Ilie  number  subtracted  from,  is  called  the  Minuend;  the 
number  subtracted,  the  Subtrahknd. 

IS.  The  sign — called  minus,  placed  between  two  num- 
bers, means  that  the  .second  number  is  to  be  suotracted  from 
the  first  number:  tluis  7  —  3.  or  7  minux  3  means  that  3  is  to 
be  subtracted  from  7,  .  *.  7  —  3  =ae  4. 

Rule  for  Simple  Subtraction.. 

14.  Rule.  Write  down  the  less  number  under  the 
greater  number,  so  that  units  may  come  under  units,  tens  un- 
der tens,  hundreds  under  iiundreds,  and  so  on;  then  draw  a 
straight  line  under  the  lower  number. 

Take,  if  you  can,  the  immber  of  xmits  in  each  figure  of  the 
lower  number  from  the  numl)er  of  units  in  each  figure  of  tha 
ujtjjer  number  which  stands  directly  over  it,  and  pla<?e  the 
reujainder  under  the  line  just  drawn,  units  under  units,  ten* 
under  tens',  and  so  on. 

Hut.  if  the  units  in  any  titrure  in    the   lower  nnm^-^r   b' 
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greater  than  the  number  of  uuittt  m  the  tigure  just  above  it, 
then  add  tea  to  the  upper  figure,  and  then  siil«tract  the  num- 
ber t)f  units  in  the  lower  figure  from  the  uuiuber  m  the  up- 
per figure  thus  increased,  and  write  down  tiie  rciuamder  as 
before. 

Add  one  to  the  next  uumber  iu  the  lower  number,  ana 
then  take  this  figure  thus  moreased  from  tiic  figure  just  above 
it,  by  one  of  the  methods  aheady  explained. 

Go  on  thus  with  all  the  figures. 

Tlie  whole  dilference,  or  remainder,  so  written  dowu,  will 
be  the  diiieieucc  or  remainder  of  the  given  nuinuetb. 

Ex.  I.     ^subtract  547  from  659. 

By  the  Rule, 

859  Method.     7  from  9  leave  2,  i.e.  7  units  from  9 

647       units  leave  2  units;  write  down  2  iu  the  units' 

•••«? ^TTo       place.     4  from  5  leave  i;  i.e.   4  tens  from  5  tens 

'  leave  1  ten;  write  dowm  1  in  the  tens'  place. 

5  from  8  leave  3,  i.e.  5  hundreds  from  8  buiulreds  leave  3 
hundreds;  'write  down  3  in  the  hundreds'  place. 

Ex.  2.  Find  the  difference  between  sevea  hundred  and 
forty-two  and  two  hundred  and  sixty-eight. 

By  the  Rule, 

74?         r  cannot  take  8  from  2,   i.e.   8  units  from    2 
208     unitH,    •.  I  add  10  to  2,  which  makes  12,  8  from 

jrr  3^7     12  leave  4;  write  4  in  the  units'  place. 

am.  —4/1        J  ^^^^  ^^j^lg^^  j(^  ^^  ^^^  ^j^^j^^^  uumber  742,  I 

must  .  *.  add  10  to  the  lower  number  2G8  (so  as  not  to  alter 
the  difference  between  742  and  ~0'S),  i.e,  268  must  be  made 
278,  or  1  must  V)e  added  to  the  (>. 

Then  1  caimot  take  7  from  4,  i.e.  7  tens  from  4  tens,  .  *.  1 
add  10  to  the  4,  really  10  tens  or  1  hundred  to  the  4  tens, 
which  makes  it  14,  really  14  tens,  then  7  from  14  leave  7, 
really  7  tens;  write  7  in  the  tens'  place. 

I  have  just  adde<l  10  tens,  or  1  hundred  to  the  upper  num- 
ber, I  nmst  .'.  add  1  hundred  to  the  lower  uuml)er,  i.e.  ^ 
must  add  1  to  the  2,  really  I  hundred  to  2  hundreds,  making 
it  3,  really  3  hundn.ds,  then  3  from  7  leave  4,  really  4  hun- 
dreds; write  4  in  the  hundreds'  place. 

Ex.  3.  How  much  greate^r  is  eight  thousand  two  hundred 
than  six  thousand  three  huud.'d  and  nine? 

S'>()0  ^  '*""'  *■*  ^   oanuot,  then  9  from   10  leave  I ; 

KQno      write   I   m  tlie  units'   place;  carry  I,  really    I 

"•^^^       ten.   then   I   fion.  0  1  cainiot,  then   I  from   10 

^  1891       le^ive  9,  really  1  leu  from  10  tens  leaveu  j  teua; 
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write  9  IP  the  tens'  place ;  carry  1,  really  1  hnndren,  iihen  4 
from  2  1  <^1tmot,  then  4  from  12  leave  8,  really  4  hundrerls 
from  12  hundreds  leave  8  hundreds  :  write  !-;  lu  the  hundivds' 
place,  carry  1,  really  1  thousand,  then  7  from  S  leave  1, 
really  7  thousands  from  8  thonsands  leave  1  thousand  ;  write 
1   in  the  thousands'  place. 

Note,  The  truth  of  all  sums  m  subtraction  may  be  proved 
by  adding  the  less  number  to  the  difference  or  remainder  ;  if 
this  sum  equals  the  larger  number,  the  sum  will  probably 
have  been  worked  correctly. 

Thus,  Proof  of  Ex.  3.  Ijess  number  -♦-  remainder  a»  6309 
+  1891  =  8200,  the  greater  number, 

Kx.  X. 


(M 

(2) 

f3) 

(4) 

(5) 

(«) 

(7) 

From   18 

27 

39 

55 

86 

568 

759 

Take   14 

15 

11 

5 

60 

22 

603 

(8) 

(9) 

(10) 

ni) 

(12) 

(13) 

(14) 

24 

51 

64 

S3 

98 

70 

64 

18 

49 

6 

47 

89 

54 

29 

(15) 

(16) 

(17) 

■;i8) 

{m 

(20) 

(21) 

200 

547 

896 

702 

800 

650 

912 

16 

H80 

708 

504 

199 

56 

707 

(22) 

(23) 

<24) 

(25) 

^26) 

*27) 

(28) 

563 

2.J9 

608 

486 

S43 

900 

505 

47^ 

20 

499 

307 

U5 

-91 

107 

(29)  Subtract  thirty-spven  from  fifty  ,  twen+y-nine  fron» 
•eventy-one  .  sixty-six  from  one  hundred  and  lour  ;  ninety- 
fteven  from  two  hundred  and  elevr-n  .  one  hundred  and  five 
trom  three  hundred  and  three .  foui  hundred  and  seventy- 
Hve  from  six  hundred  and  forty  nin( 

f'M\)  A  gentleman  bought  a'^orse  an<i  t.  earriatre  tor  five 
hundred  and  sixty  dollars,  the  horse  was  valued  at  three 
hundred  dollars  How  much  wa.-*  the  carriage  worth  ?  and 
how  much  was  the  horse  worth  more  than  the  carriaee? 

(3*1)  In  a  school  there  are  75  children,  there  are  28  girls. 
How  many  more  boys  than  girls  are  there  ' 

(32)     Charles  had  167  marbles,  he  gave  John  49,  James  65, 
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Thomas  all  the  rest  but  19 ;   how  many  marbles  ha<l  Thomas 

leas  than.  Jamea  ? 

(33)  By  how  much  does  the  sum  of  6  and  4  exc»ed  their 
difference  ? 

(34)  A  boy'a  father  gave  him  40  cents  to  pay  10  oeata  for 
a  slate,  3  cents  for  pencils,  8  cents  for  a  copy-book,  5  cents 
for  ink,  3  cents  for  a  postage  stamp  ;  after  paying  for  the 
above  he  lost  all  but  4  cents  through  a  hole  in  his  pocket ; 
how  much  did  he  lose  ? 


Ex.  XL 


(1) 

(2) 

(3) 

From 

6467 

7001 

3000 

Take 

3546 

3800 

2001 

4536 
2297 


(5) 
5480 
996 


(6)  (7) 

7009        8052 
5080        4847 


(8) 

5281 

597 


(9) 
7210 
3809 


(10)         (11) 

8888        5600 

999        2575 


(12) 
14748 
13942 

(17) 
445673 
277594 


(13) 
54832 
29648 


(14) 
80108 

51):>S5 


(18) 

9200000 

560506 


(15) 

70007 
69!»99 


(19) 
87125391 
68050092 


(16) 
43520 
25347 

(20) 

650030042 

94090096 


(21)  What  number  taken  from  three  thousand  will  leave 
one  hundred  and  one?  What  nurnher  added  to  seventy- 
two  thousand  five  hundred  an<l  seven ty-six  will  make  one 
million  seventy  thousand  four  hundred  and  nine. 

(22)  The  sum  of  tluee  numbers  is  twenty-thtce  thousand 
two  hundred  and  lifty-seven  ;  the  first  is  9277,  and  the  sec- 
ond is  twelve  hundred  and  eighty-three  less  than  the  first  : 
find  the  third  number. 

(23)  What  is  the  difference  between  23047  +  175-3GS-f 
495  —  132  and  1 0000  -  8406  —  704  -f  7305' 

(24)  When  will  the  Prince  of  Wales,  who  was  bora  n\ 
the  year  1841,  be  as  old  as  the  Queen  now,  in  the  year  1*869, 
is,  who  was  bom  in  the  year  1819?  How  old  will  the  Queen 
then  be  ? 

(25)  .lohn  says  to   Henry,    I  hav^e  97  mf^rhleH ;    Heury   r« 
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plies,  I  have  29  less  than  you:  Charlie  adds,  I  have  as  many 
as  both  of  you,  less  25.  How  many  marbles  had  Henry,  and 
how  many  had  Charlie? 

(26)  A  man  whose  yearly  income  is  1000  dollars,  spends 
84  dollars  for  house  rent,  135  dollars  for  servants,  39  dollars 
in  travelling,  58  dollars  in  clothing,  as  much  on  his  garden 
as  in  travelling  and  clothing,  804  dollars  in  household  bills. 
Will  he  have  saved  anything,  or  be  in  debt  at  the  end  of  the 
year,  and  to  what  amount? 

(27)  Harry  goes  up  sixteen  steps  of  a  ladder,  which  has 
45  steps,  then  down  7  steps,  then  up  10^  then  down  2,  then 
down  4,  then  up  11,  then  down  9,  then  up  7,  then  up  6,  then 
down  8,  what  step  from  the  top  and  bottom  will  he  then  be 
standing  upon  ? 

(28)  In  a  union  workhouse  there  are  133  inmates.  The 
number  is  made  up  thus:  infirm  and  able-bodied  70;  able- 
bodied  and  childien  105;  children  and  officers  63;  officers 
B.     Find  the  number  of  each  class. 

(29)  A  basket  contained  oranges,  nuts,  and  eggs;  in  all 
1769;  there  were  1696  oranges  and  nuts,  and  1262  nuts  and 
eggs.     How  many  more  nuts  were  tliere  than  oranges? 

(30)  The  population  of  the  counties  on  the  river  St.  Law- 
rence in  1861,  was  one  hundred  and  seventeen  thousand  nine 
hundred  and  eighty-six,  that  of  those  on  the  Ottawa  river  was 
seventy-two  thousaiid  two  hundred  and  sixty-eight.  Find 
the  difference  between  the  population  of  these  counties? 

(31)  What  is  the  difference  between  thirty-seven  milhona 
nine  hundred  and  six  thousand  seven  hundred  and  three, 
and  forty-five  millions  three  thousand  and  eight? 

(32)  The  subtrahend  is  fifty-six  millions  two  hundred  and 
twelve  thousand  three  hiLudred,  the  remainder  seventy-seven 
thousand  three  hundi-ed  and  thirteen.     What  is  the  minuend? 

(33)  The  minuend  is  sixty-six  millions  three  hundred  and 
four  thousand,  the  diff(;reuce  twelve  thousand  five  hundred 
*nd  eighty-six.     Find  the  subtrahend. 

(34)  A  man  bought  305  sheep  for  3  dollars  &  head,  and 
after  spen<ling  45  doUans  on  them  for  food,  sold  them  for  4 
dollars  a  head ;  how  many  dollars  did  he  gain  by  his  bargain  ? 

(35)  For  the  year  1861  the  Imports  into  Canada  were 
forty-three  millions  fifty-four  thousand  eight  hundred  and 
tliii-ty-hix  dollars,  ami  tlia  1  x ports  were  tlurty-four  nullioua 
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* 
seren  hundred    and   Beveuteea    inuusand    two    hundred  aud 
forty-eight  dollars.     Find  by  how  much  the  luippi-ts  exceed- 
ed the  Exports  tor  the  year  IS6\.  jt 

15.  Roman  Notation.  I,  denotes  one;  V,  dve^^^C,  ten; 
i.,  tifty;  0,  one  hundred;  D,  live  hundred;  M,  one  t&usand. 

Rule.  Where  any  one  of  the  above  letters  is  q/ft^,  or  to 
the  right  baud  of,  one  of  e(|Xial  or  great<;r  value,  i^is  to  be 
added  to  it,  but  when  put  before  one  of  greater  vajHe,  it  is  to 
be  gubtracttd  from  it.  -/rg' 

Thus  II  =  I  +  I  —2,  in  =  I  -f  1  +  1  =H,  IVte5  less  1  = 
4,  VI  =  5  +  1  =6,  VIII  =  5  4-  1  -♦-  1  +  1=8,  IX  =  10  less  I 
=  9,  Xni  =  10  +  1  -f  I  +  1  =13,  XIV  =  10  plus  5  less  1  at 
!(►  4-  4  =  14,  LXXIX  =  50  -f  10  +  10  -»-  10  less  1  =70  -f  9  =: 
79,  XC  a=  100  less  10  =  90. 

Note.  A  line  over  a  letter  or  letters,  increases  their  value 
s»  thouHandfoid :  thus  V=-5,  V=5tHM>;  C--100,   C  =  100000. 

Kx.    Xli. 

1.  Express  m  th«  Roman  Notation,  three;  seven;  eleven; 
nine;  twelve;  sixteen:  18;  25;  28:  37;  40;  53;  69;  62; 
77;  84;  103;  157;  190;  200;  651:  783;  12(H;  1527;  1865. 

2.  Fxpress  in  wonls,  and  also  in  Arabio  figures,  TII;  VI; 
VIII;  XIII;  XV;  XVII;  XX;  LIV;  LXXXI;  0X1;  DOV; 
VU;  MU;  MM;  DOGXLIX;  MDCOOLXV. 

SIM PLE  MULTIPLICATION. 

16.  hiMPL*  MuLTiFLiCATioN  is  a  shoTt  method  pit  re- 
peated addition;  thus,  when  2  is  multiplied  by  3,  t]^'  num- 
Ikm  obtained  is  tlie  sum  of  2  repeated  three  tim<^,  which 
8um=2  +  2  +  2=-t>. 

The  number,  which  \»  to  be  repeated  or  added  to  itself,  is 
called  the  MuLTiruoAND:  thus,  in  the  abov«i  example,  2  is 
the  multifilicand. 

The  number  which  shows  hoM'  often  the  multiplicand  is 
to  V>e  repeated,  is  called  the  Multu'liek:  thus,  in  the 
above  example,  3  ih  the  nmltiplier. 

The  numlx^r  found  V>y  multiplication,  for  instance  H  lo  the 
above  example,  is  called  the  PROlKjrr.   ^ 

Th«;  luultiplier  and  multii>licaud  are  sometimes  call«d  Fao- 
ToffS.  because  they  are  faoUn-;*.  or  niakeA.  ui  the  product; 

rh«  aigu    X,  called    into,  <>r   Mi;j;fjpLiEi>  hv 
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tw*»eTi    two    nnmher*     Tneaim    that    th»-    nuTfll^^erp    arts    ts)    he 
muiuplied  together. 

The   folhjwing   Tahle,  called  the  Mnx,TTFLTCA!i«iN    Tablsi. 
ought  to  l>e  learned  correctly 


'1 

wice       3  ti 
akes  2h  ma 

mes 

4  times   \  5  times  j  6  times 

7  timef* 

|!  n 

ke8  3 

1  makes  4|1  makes  5  1  makes  6 

1  makes  7 

2 

..4   2 

.     6 

2 

,.     8|  2    ..   10    2 

..   J2 

2   ..    14 

3 

..     6   3 

.     9 

3 

..  12   3    ..   15;  3 

..   IS 

3   ..   21 

4 

..8   4 

.   12 

4 

..   16!  4    ..   20'  4 

..   24 

4  ..28 

5 

..   lOi  5 

.15 

5 

..   20;  5    ..   251  5 

..  30 

5  ..   35 

6 

..   12|  6 

.  18 

6 

..  24   6    ..  30|  6 

..  36'   6  ..   42 

7 

..   14!  7 

.  21 

7 

..  281  7     ..  35'  7 

..  42!    7   ..   49 

8 

..   1(>   8 

.  24 

8 

..  32;  8    ..  40    8 

..  48i   8  ..  56 

9 

..  is;  9 

.  27 

9 

..  .36'  9    ..  45    9 

..  54!   9   ..  63 

10 

..  2010 

.  30 

10 

..  40|10    ..  60  10 

..  60  10  ..  70 

11 

..  22111 

.  33 

11 

..   44111     ..   65ill 

..    00:11     ..     77 

12 

..   24,12 

.  36 

12 

..   48il2     ..   60,12 

72,12  ..  84 

1     8  times    |     P 

times 

10  ti»ws        11  times 

12  times 

1  makes  8i  1  makes  9 

1  makes  10    1  makes  11 

1  make^  12 

2 

..     16!  2 

..      18 

2     ..      20   2     .. 

22 

2     ..      -4 

3 

..     24!  3 

..     27 

3     ..       30    3     .. 

33 

3     . .      3(> 

4 

..     32;  4 

..     36 

4      ..       40i   4      .. 

44 

4     ..      48 

5 

..     MY  5 

..     45 

5     ..       50    5     .. 

55 

5     ..      60 

6 

..     48    6 

..     64 

6     ..       00    6     .. 

66 

6     ..72 

7 

..     56    7 

..     63 

7     ..       70    7     .. 

77 

7     ..      84 

8 

..     64  8 

72 

8     ..      80;  8     .. 

88 

8     . .      9(5 

!  9 

..     72:  9 

\.     81 

9     ..      90:  9     .. 

99 

9     ..    108' 

10 

..     80  10 

. .     90 

10     ..     lOOllO     .. 

110 

10     ..    120 

11 

..     8S11 

..     99 

11     ..     llOlll     .. 

121 

11     ..    132^ 

12 

,.     96  12 

..  108 

12     ..     120  12     .. 

132 

12     ..    144 

. 

17.      Ridi'  for  f^iwpU  MtiUiplicafion,   whpv  f^^  ^nnUiplij^r  t* 
a  number  not  Uirger  fhan  if. 

Rni.K.  Place  the  mnltiplier  nnder  the  mnltiplicand,  units 
under  units,  and  (if  the  mnltiplier  bo  JO,  11,  or  12)  tens  under 
tens;  then  draw  a  line  under  the  multiplier. 
.  Multiply  each  figure  of  the  multiplicand,  hccrinning  vnih 
the.  unit?*,  hy  the  fiirure,  or  f^jnires  of  the  multiplier  (by  means 
of  the  Multiplication  Table). 

U'>.>«^«  flown  and  c»»"^r  as  in  Simple  Addition. 
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Ex.  1.  Multiply  531  by  2. 

By  the  Rule. 

KQi  Twico    1    unit   makes  2  units;   write   2  in   the 

'  2        units'  place  of  the  product.     Twice  3  tens  of  umts 

make  6  tens  of  units ;    write  6  in  the  tens'  place 

10G2  of  the  product.  Twice  5  hundreds  of  units  make 
10  hundreds  of  units,  or  I  thousand  0  hundred  ;  write  0  i» 
the  hundreds'  place,  smd  1  in  the  thousands'  place. 

Ex.  2.     Find  the  product  of  5063  and  6. 

By  the  Rule. 

5063  6  times  3  units  =  18  units  =  1  ten  and  8  units; 

6         write   8   units,  carry    I    ten.       Next    6   times   6 

n..o7Q         *6^s  =  '^6  tens,  which  added  to  the  1  ten  carried 

d(W/»  _^n  tens  =  3  hundreds  and  7  tens;  write  7 
tens  and  carry  3  hundreds. 

Next  6  times  0  hundreds  =  0,  which  added  to  the  3  hun- 
dreds carried  =  300  hundreds,  write  3  in  the  hundreds' 
place. 

Next,  6  times  5  thousands  =  80  thousands  =:  3  tens  of  thou- 
Bauds  and  0  thousands  ;  write  0  iu  the  thousands'  place,  and 
3  in  the  tens  of  thousands'  place. 

Note.  It  will  be  seen  from  the  Multiplication  Table,  that 
to  multiply  any  number  by  ten,  we  have  only  to  write  0  to 
the  right-hand  of  the  number,  thus,  3  X  1  =3,  3  X  10  =  :{0; 
also  5893  X  10  =  58930,  and  58930  X  10  =  589300. 

Similarly  3  X  100  =  300,  3  X  1000  =  3000,  and  so  on. 

Also  if  any  number  be  multiplied  by  20,  the  result  is  the 
same  as  if  the  number  were  multiplied  by  1,  and  0  written 
on  the  right  hand  of  the  product  ;  thus,  6  X  20  =  6  X  2  X  10 
=  12X10  =  120  ;  also,  60  X  20  =  1200,  for  60  X  20  =  60  X  2 
X  10  =  120  X  10  =  1200  ;  and  so  of  any  other  number. 

Similarly  60  X  200  «=  12000,  60  X  2000  =a  120000,  and  so  on. 

Ex.  XIII. 

(1)      (2)      (3)      (4)      (5)     (6)      (7)      (8)      i9) 

Multiply        53      47       88      66      48      60      29      75      27 

By  2        2        2        2        3        3        3        3        4 


(10)      (11)      (12)      (13)      (14)      (15)      (16)      (17)      (18) 

51         83        90        67        43        36        99        78        J?7 

4  4  5  5  66  6  6  7 
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(19)   (20)   (21)   (22)   (23)   (24)   (25)   (26)   (27) 

53   45   77    69   54   20   99   53   87 

7    8    8    9    9    10    10    11    11 


(28) 

(29) 

(30) 

(31)   (32) 

(33) 

(34) 

(35) 

(36) 

91 

60 

49 

687   800 

697 

276 

777 

497 

11 

12 

12 

2    3 

3 

4 

5 

6 

(37) 

(38) 

(39) 

(40) 

(41) 

(42) 

(43) 

(44) 

479 

905 

835 

487 

560 

538 

888 

704 

7 

7 

8 

9 

10 

11 

12 

12 

(45)  Supposing  an  acre  of  land  to  produce  39  bushels  of 
wheat,  how  many  bushels  will  1 1  of  such  acres  produce,  and 
what  will  be  their  value  at  6  shillings  a  bushel? 

(46)  There  are  21  shillings  in  1  guinea,  and  12  pence  in  I 
shilling;  how  many  pence  are  there  in  3,  7,  12  guineas? 

(47)  Charlie  bought  of.Quintin  11  rabbits  at  23  cents  each, 
and  Quintiu  bought  of  Charlie  9  hens  at  33  cents  each,  how 
many  cents  had  Quintin  to  give  to  Charlie? 

(48)  VNHiat  is  the  difference  between  12  dozen  and  8,  and 
8  dozen  and  12?     {Note,  1  doz«n=12.] 

(49)  'A  has  seven  thousand  four  hundred  and  one  pota- 
toes; he  sells  B  fifty -seven  dozen  and  five;  C  one  hundred 
and  twelve  dozen  and  eleven ;  D  two  hundred  and  fifty-nine 
dozen  a»d  nine;  and  E  the  remainder.  How  many  more 
did  ^  buy  than  C^ 

Ex.  XIV. 

(I)    (2)    (3)     (4)    (5)     (6) 
Multiply  9048   5849   9873   38076   0057   97068 
By    2     2     3      3     4      5 


(7) 
69360 


(8) 
80965 
5 


(9) 
439090 

7 


(10) 
48508 
8 


(11)     (12) 
33069   38476 

7      9 


(13)      (14) 
49216     69432 
12       12 


(15)       (16) 

21357     91537 

11       12 
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(17)  Multiply  (1)  3870492,  (2)  46097M,  (3)  85973864,  (4) 
<H)908o3,  (5)55880092,  ((>)  987054321,  V.y  each  of  the  follow - 
iug,  2.  6,  3,  7,  4,  9,  6,  8,  11,  and  12. 

(18)  Two  persons  start  from  the  same  place,  and  travel 
in  the  same  direction,  one  at  the  rat«  of  93  miles  a  day,  tl* 
other  at  the  rate  of  79  miles  a  day  r  how  far  apart  wall  they 
be  at  the  end  of  a  week  ?  * 

(19)  If  the  second  person  at  the  end  of  two  days  tnrn 
l)ack,  and  travel  each  day  in  the  opposite  dnection  the  same 
number  of  miles  as  before;  how  far  will  they  be  apart  at 
the  end  of  a  week? 


18.  RoIk  for  Stm.p!''  M Hltiplirntum,  when  th*  Multiplier  ifi 
a  nnml>er  larger  than  12. 

R.ULK.  Place  ihe  mnltiplier  under  the  multiplicand,  units 
under  units,  tens  under  tens,  and  so  on  ;  then  draw  a  line 
under  the  multiplier. 

Multiply  each  ligure  of  the  muHiplicand, •  beginning  with 
the  unitvS,  by  the  ti.uure  in  the  units.'  place  of  the  multiplier 
(l)y  meaiK  of  the  tai)le  given  for  Multiplication);  write  <iown 
ami  carry  as  in  Addition. 

Then  multiply  each  Hgure  of  the  multiplicand,  beginniny 
with  the  units,  by  the  figure  in  the  tens'  place  of  tlie  multi- 
plier, placing  the  first  figure  so  obtained  under  the  tens  of  the 
line  above,  the  next  Hgure  under  the  hundreds,  and  so  on. 

Proceed  in  the  same  way  with  each  succeeding  figure  of 
the  multiplier. 

Then  add  up  all  ^he  results  thus  obtained  by  the  rule  of 
Simple  Addition. 

Ex.      Multiply  2307  by  358. 
By  the  Rule, 

2307       since  358  =  .•^0  4-0  f^O  j-  8.  whon  wr  mul- 

358      tii)ly  by  the  6,  we  m  fact  multiply  by  50, 

TrTTT;       and  2.S07  X5o  =  115350  ;  again,  when  v,e 

,;^'^         multiply  bv  the  3,  we  in  fact  multiply 

r.'joi  ^^y  ^^OO.'and  2307  X  300  =  692100;  hence 

'  it    is  quite  clear  that  we  may  multiply^ 

product  =:.S25iH  1(5       by  the  simple  figures  5  and  3,  if  we  only 

take  care  to  place  the  first    figure  in  the  second  line  under 

the  tens'  place  of  the  first  line,  and    the    first  figure  of  tho 

third  line  under  ^he  hundreds'  pla^.e. 
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fcbu  2.     Find  the  product  of  768  and  609. 

758  Since  758,  or  any  other  number,  multiphed 

dOv"         by  0  gives  0  as  a  product,  .  *.  in  this  case  we 

^7-^         multiply  by  9  and  tiftn  by  6,  writing  the  first 

figure  of  the  second  line  under  the  hundreds' 

place,  and  not  under  the  tens'  place  of  the 


4M8 


189 
J  35  135 


46 1 G22         line  al^ ve,  for  609  =  600  -»-  9. 

Note  1.  If  the  Multiplier  or  Multiplicand,  or  both, 
end  with  cyphers,  we  may  omit  them  in  the  working  ;  talc- 
ing care  to  place  on  the  right  hand  of  the  product  ax  many 
cyphers  as  we  have  omitted  from  the  end  of  the  multiplier 
or  multiplicand,  or  both.  Thus,  if  270  be  multiplied  by  507, 
and  2700  be  multiplied  by  50700,  we  have 

270  270  In  the  first  case,  when  we 

507  50700  njultiply  7  by  7,  in  fact  we 

j-^r—  multiply  70  by  7,  and  70  X  7 

^^^  =490. 

In  the  second  case,  wheK 

136890  13689000  we  multiply  7  by  7,  in  fact 

we  multiply  70  by  700,  and  70  X  700  =  49000. 

Note  2.     •->  X  3  =  2  +  2  -»-  2  =  6,  and  3  X  2  =  3  +  3  =  6 
,•.2X3=3X2;  and  this  is  true  of  all  numbers. 

Note  S.  If  more  than  two  factors  have  to  be  multiplied 
together,  as  2  X  4  X  9,  it  is  termed  continued  Multiplica- 
tion, and  since  2X4  =  8,  and  8X9=  72,  and  .'.2X4X9= 
72,  we  shall  of  course  obtain  the  same  result,  whether  we 
multiply  any  number  by  72,  or  by  its  factors  2,  4,  and  9,  by 
continuofl  multiplication,  and  so  of  any  other  uuinber. 

35  x72=2520,and35X  2X4X9  =  70  X4  X  9  =  280  X»= 
2520. 

19.  Numbers  which  are  produced  by  multiplying  together 
two  or  more  numV)ers  respectively  greater  than  unity,  are 
called  CoMPosiTK  Numbers.  Thu8  4  =  2X2,  36  =  6  X  6,  or 
=  2  X  3  X  2  X  3,  and  such  like,  are  CoMPosriE  Numbers. 

Numbers  which  cannot  be  broken  up  into  factors,  as  3,  5, 
7,  11,  and  such  like,  are  Prime  NuMBKRh. 

^  Nott  4.  The  truth  of  all  results  in  Multiplication  may  be 
proved  by  using  the  multiplicand  as  multiplier,  and  the  mul- 
tiplier as  multiplicand  :  if  the  product  thu*»  obtained  b«  the 
stame  a»  the  product  found  at  first,  the  re»(iltM  aio  lu  all  prob 
•tbilitv  true. 
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Ex.  XV 


Multiply  463 


(I) 

(2) 

(3) 

(4) 

(5> 

463 

678 

276 

601 

94(j 

lb 

^27 

33 

54 

Ci 

(7)    (8) 

793   407 

30    55 


(9) 

869 

89 


(10) 

917 

46 


(H) 

692 

73 


(12) 

909 
88 


^6) 

837 

39 

(13)  (14) 
305  463 
715    608 


(15) 

(16) 

(17) 

(IS) 

1263 

5613 

96732 

67628 

36 

54 

72 

64 

(19) 

(20) 

(21) 

(22) 

(23) 

(24) 

(25) 

495 

690 

417 

278 

904 

3259 

15900 

370 

480 

739 

900 

803 

497 

3300 

(26)     (27) 

50738    86370 

9706    90900 


(28) 

47672 

5126 


(29) 

68109 

2065 


(SO)     (31) 

45094    56888 

7838    6049 


(32)       (33) 
92035     84009 
8007      7898 


(34) 

678000 
876000 


(35)  (36) 

90058  80108 

90009  7770 


(37)  Find  the  product  of  seven . thousand  and  thirty-nine 
by  four  thousand  seven  hundred  and  nine ;  three  thousanri 
nine  hundred  and  ten  by  three  hundred  and  fifty  thousjiml  ; 
eighty-seven  thousand  nine  hundred  by  nine  thousand  and 
six  ;  seven  millions  eight  thousand  and  five  by  four  hundred 
thousand  seven  hundred  and  three. 

(38)  Find  the  product  of  the  sum  and  difference  of  fouj 
hundred  and  ninety-six,  and  three  hundred  and  twelve. 

(39)  Multiply  (1)  973  bv  63,  and  also  by  its  factors  3,  3, 
and  7,  and  (2)  33000  by  15(30,  and  also  by  its  factors  13,  5,  4 
and  6. 

(40)  Ajb  in  (39)  do  also,  (15),  (16),  (17),  (18). 


Ex.  XVI. 

(1) 

Multiply  78689 
By   547 

(2) 
275832 
476 

(3) 
729817 
6736 

(4) 
46481 
936 

SIMPLE  DrvmiON.  85 

(5)  (fi>  (7)  (8)  (9) 

409:^0        92G4;}97        6707936        6078908  708G70567 
779              9584             9878             6725  97806 


(10)    .  (11)  (12) 

6835G75  2708.3G79  25058(512 

2GS9  3709  6289 


{ 13)     B'ind  the  product  of  3523725  and  2538. 

(14)  "  "  2778588  and  9867. 

(15)  "  **  79068025  and  1386. 

(16)  "  **  79094451  and  764095. 

(17)  Multiply  five  uiillions  seventy-six  thousand  eight 
hundred  and  twelve  by  ninety-seveu  thousand  six  hundred 
and  thirteen. 

(18)  Multiply  nine  millioHS  five  hundred  and  seven  thou- 
sand three  hundred  and  forty  by  seven  thousand  and  seven- 
ty-one. 

(19)  Re(iuired  the  ^)roduct  of  twelve  millions  four  hun- 
dred and  eighty-one  thousand  six  hundred  and  thirty,  and 
fifteen  hundred  and  nine. 

SBirLR  DIVISION. 

20.  SiArPLE  Division  is  a  short  method  of  repeated  Sub- 
traction;  or,  it  is  the  method  of  finding  how  often  one  num- 
ber called  the  Divisor  is  contained  in  another  number  calle<l 
the  Dividend.     The   number,    which   shews   this,  is   called 

the    QUOTIKNT. 

Thus,  the  dividend  12  divided  by  the  divisor  4  gives  the 
quotient  3;  and  for  this  reason,  4  4-  4  -f  4=  12,  and  there- 
fore if  we  subtract  4  from  12,  aiul  then  a  second  4  from  the 
remainder  8,  and  then  a  third  4  from  the  remainder  4,  noth* 
ing  remains. 

If  however  some  number  be  left,  after  the  divisor  has  been 
tulvcu  as  often  as  possible  from  the  dividend,  that  number  is 
called  the  Remainder;  thus,  11  divided  by  4  gives  a  qtio- 
tieut  2,  arid  a  remainder  3  ;•  for  after  sul)tracting  4  from  1 1 
once,  there  is  a  remainder  7;  after  subtjpactmg  4  a.'lHHiend 
time  from  the  remainder  7,  there  is  a  remainder  o. 

!'he  sign  -,   called    Bv,   or    Divided   by,   place4  ^et>7eep 
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two  nnmbera,  signifies  that  the  first  is  to  be  di\dded  by  th« 
second. 

Division  is  just  the  opposite  of  Multiplication.  By  the 
Multiplication  Table,  3  X  4  =  12,  and  12-^4—3,  or  12 -r  3 

21.  Rule  for  Simple  Division,  when  the  Divinor  is  a  ntunber 
not  larger  than.  12.  ' 

Bulb.     Place  the  divisor  and  dividend  thus : 
divisor )  dividend. 

Take  off  from  the  left  hand  of  the  dividend  the  least 
number  of  figures  which  make  a  number  not  less  than  tho 
divisor. 

Find  by  the  Multiplication  Table  how  often  the  divisor  is 
contained  in  this  number ;  write  the  quotient  under  the 
units'  figure  of  this  number,  and  take  notice  of  the  remainder, 
whether  it  be  any  number  or  0. 

On  the  right  of  the  remainder  (whether  it  be  any  number 
or  0),  conceive  in  your  mind  to  be  placed  the  least  number 
of  the  figures  next  following  in  the  dividend  whicli  will, 
affixed  to  the  remainder,  make  a  number  not  less  than  tht, 
divisor.  Proceed,  as  above,  with  this  new  dividend  to  find 
the  next  figure  of  the  quotient ;  taking  care  to  place  after  the 
first  figure  in  the  quotient  a  cypher  for  every  figure  just 
brought  down  from  the  dividend  except  the  last. 

Continue  this  process  till  all  the  figures  in  the  dividend 
have  thus  been  brought  down. 

If  there  be  a  remainder  at  the  end  of  the  operation, 
write  it  as  a  remainder  distinct  from  the  quotient. 

Ex.  1.     Divide  756  by  3. 
By  the  Rule, 

3)756  Method  of  working.     3  in  7  goes  2  times  and 

^    ■-  1  over,  write  2  under  th|>  7  ;  3  in  1 5  goes  5  times, 

write  5  under  the  5;  3  in  6  goes  2  times,  *rrite 
2  under  the  6. 

ReaMon.  In  756  the  7=700,  the  5  50,  =and  the  6--=a. 
Now  3  in  700  goes  200  times,  and  100  over,  therefore  write  2 
in  the  himdreds'  place,  and  carry  the  100  ;  then  3  in  100 
+  "O  or  !oO  goes  50  times,  therefore  write  5  in  the  tens' 
place;  then  3t  in  6  goes  2  times,  therefore  write  2  in  the 
units'  place. 
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Ex.  2.     Find  the  quotient  of  21406  by  7.  i 

7)21406  Method  of  v^orkmy.     7  in  2  g<4s  no  times. 

„....Q  but  7  in  21  goes  3  times,  write  3  under  the  1  ; 

'  _  l*^  7  in  4  goes  no  times,  7  in  40  goes  5  times  and 

5  over  ;  write  0  under  the  4  and  5  under  the  0  ;  then  7  in  56 
goes  eight  times,  write  eight  under  the  6. 

Ri'oson.     In  21406  the  21  is  =  21000,  the  4  =  400,  and  the 

6  =  6. 

.  •,  the  3  in  the  quotient  =  3000.  the  5  =50,  the  8  --=  8.  and 
the  quotient  is  305S. 

Ex.  3.  Into  how  many  classes  of  eleven  each  can  a  popu- 
lation of  eight  hundred  and  ninety  thousand  three  hundred 
and  eighty-nine  to  be  divided? 

11)800389  1 1  in  8  mhU  not  go,  11  in  89  goes 

Q.v,,, ,  K  8  and  1  over,  write  8  under  the  9  ; 

;  e  80044  classes  and  ft        ^  ^  ^"  ^^  "^'^^  ""*  §"'  ^^  ^^  ^^'^  ^""^^ 
Y^''^^^''^  ^"""^  ^       9  and  4  over,  write  0  under  the  0, 

890380=80944  X  11  4  5      ^"'|  J  '"^^^^^  ^\  ^ j  ^^  j"  ff  ^^«^f 
and  4  over,  write  4  under  the  8  ;  11 

in  49  goes  4  and  5  over,  write  4  under  the  9,  and  rem.  5. 

Ex.  4.  Distribute  six  hundred  thousand  four  hundred  and 
fifty-five  apples  in  equal  portions  between  12  families. 

12)600455  12  in  60  goes  5  ;  for  the  next 

c/w^o-  11  dividend  we  have  045,  .'.   we 

oUO.-!/  rem.  11  -la.  i.  An     e^ 

. '.  each  family  receives  50037  "^-^'^l  ^\l  ""^^^P ^^  3^  ^^f  o 

apples,  and  there  are  11  ap-  overt.'.write3  aflr^-.'tire"'  12 

pies  over;  or  •     ar  -in 

000455  lek  11  =30037  X  12  ^  »•'  8°^^  '  """^  "  """■  '  ■- 
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write  7  after  3,  and  rem.  11. 


.  XVII. 


NotA.     Each  of  the  given  numbers  is  to  be  divided  by  each 
of  the  different  divisors. 

(1)  88,  93,  98,  103,  100,  by  6,  9,  and  8. 

(2)  105,  110,  119,  128,  117,  by  5,  11  and  10. 

(3)  130,  141,  153,  168,  147,  by  6,  12,  au..  II. 

(4)  172,  195,  206,  257,  240,  by  6,  8,  and  12. 

(5)  462,  682,  840,  405,  555,  by  4,  10,  and  11. 

(6)  600,  763,  842,  999,  717,  by  U,  8  and  12. 

(7)  1210,  6876,  6063.  5(XK),  bv  9,  12,  and  11, 
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(8)  2760,  9()(M,  8267,  6546,  by  8,  12,  and  10. 

(9)  86246,  72635,  85490,  35298,  by  12,  10,  and  7. 

(10)  76002,  90009,  53027,  by  11,  8,  and  12. 

(11)  5470698,  93700G82,  2060]  98,  by  8,  10,  and  11. 

(12)  8360047,  6789643,  9889989,  by  7,  9,  and  12. 

(13)  How  many  tiines  can  you  subtract  twelve  from  eight 
hundred  thousand  seven  huu«ired  and  nine?  What  miml)er 
besides  11  M-ill  exactly  di\'ide  218581  7 

(14)  (1)  If  the  dividend  be  84,  the  quotient  9,  the  re- 
mainder 3,  what  is  the  divisor?  (2)  If  the  divisor  be  11,  the 
remainder  7,  the  quotient  146,  what  is  the  dividend? 

(15)  A  woman  bought  11  fowls  at  36  cents  each,  and  sold 
them  so  as  to  gain  198  cents  ;  what  did  she  sell  each  fowl 
for? 

(16)  A  boy,  having  a  basket  containing  214  plums,  distri- 
buted them  equally  between  his  eight  scliool fellows  and 
himself;  the  number  which  remained  over  he  gave  to  his 
schoolmaster  ;  how  many  did  the  schoolmaster  receive  ? 

(17)  The  sum  of  two  numbers  is  4r)G3.  and  the  less  num- 
ber is  9  ;  find  their  quotient. 

(18)  Find  tlie  difi'ereuce  between  the  product  of  4<J687  and 
503,  and  the  quotient  of  93710562  by  U. 

(19)  A  Bachelor,  who  died  worth  5427  dollars,  left  1500 
dollars  to  charities,  and  the  rest  of  his  property  betAveen  his 
housekeeper,  manser\'ant,  and  cook  ;  the  manservant  was  to 
have  twice  the  cook  s  sliare.  autl  the  housekeeper  was  \o  have 
twice  the  manservant's  share  ;  what  did  each  receive. 

(20)  1/  the  sum  of  18  and  30  be  diWded  by  their  difference, 
and  the  quotient  be  multiplied  by  the  ])roduct  of  16  and  27» 
what  is  tlio  result  ? 

(21)  Fin<l  the  product  of  nine  hundred  and  seven  thousand 
and  fifty  seven  by  six  millions  and  six,  and  lind  what  uumbir 
added  to  the  result  will  make  it  exactly  divisible  l)y  nine. 

(22)  A  basket  contained  282  apples  and  oranges ;  theie 
were  230  more  apples  tliau  oranges.  Find  the  number  of 
oran  ges. 

(23)  How  many  penknives.  Worth  16  cents  each,  ought  to 
be  exchanged  for  4  gross  of  penholders  at  10  cents  per  dozen, 
»nd  twenty-five  score  envelopes  at  16  cents  a  hun<lred  ? 
Note,  1  score"=20    I  i/r^.s'.     -  I*  .iov-n*. 
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22.  Rule  for  Simplt  Division,  when  the  Divisor  is  a  number 
iaryer  than  12. 

Rule.     Place  the  divisor  and  dividend  thus : 
divisor )  di  vidend  ( 
leaving  a  space  for  the  quotient  on  the  right  of  the  diAadend. 

Take  off  from  the  left  hand  of  the  dividend  the  least  num- 
ber of  figures  which  make  a  number  not  less  than  the  divisor. 

Find  how  many  times  the  diWsor  is  contained  in  this 
numljer  ;  write  the  quotient  as  tlie  left-hand  figure  of  the 
whole  quotient;  multiply  the  divisor  l)y  this  figure,  and 
bring  dowTi  the  product  under  the  number  taken  off  from 
the  left  of  the  dividend,  and  subtract. 

On  the  right  of  the  remainder  (whether  it  be  any  number 
or  0)  place  the  least  number  of  figures  next  following  in  the 
dividend  which  will,  affixed  to  the  remainder,  make  a  number 
not  less  than  the  divisor.  Proceed  as  above  wnth  this  new 
dividend  to  find  the  next  figure  of  the  quotient ;  taking  care 
to  place  after  the  first  figure  in  the  quotient  a  cypher  for 
every  figure  just  brought  down  from  the  dividend  except 
the  last. 

Continue  this  process  till  all  the  figures  in  the  dividend 
have  thus  been  brought  do\^Ti. 

If  there  Vje  a  remainder  at  the  end  of  the  operation,  >viite 
it  as  a  remainder  distinct  from  the  quotient. 

^ote.  If  any  remainder  be  equal  to  or  greater  than  the 
divisor,  the  last  figure  of  the  quotient  must  be  changed  for 
one  greater. 

Ex.  1.     Divide  1368  by  57. 
By  the  Rule, 

57  )  1368  (  24       Method  of  V/orhinq.     136  is  the  Irast  num- 
1 1 4  bor  taken  from  the  left  of  the  dividend,  into 

;;^g  which  57  will  go  ;  we  then  say  5  into  1 1  goes 

o9t  *- ;  write  2  as  the  first  figure  of  the  quotient 

on  the  right  hand,  write  also  114  (product  of 

57  X  2)  under  186  and  subtract;  we  obtain  a  remainder  22. 
Then  place  8,  the  next  figure  in  the  dividend,  to  the  right  of 
the  remainder;  we  thus  obtain  a  new  dividend  228;  aa  be- 
fore 5  into  22  goes  4 ;  write  the  4  to  the  right  of  the  2  in  tlie 
quotient ;  and  so  proceed  till  all  the  figures  in  the  dividend 
are  brought  down. 

Ktaaon.  1368=  1560 -f  8:  .  .  tlie  l«t  dividend  is  really 
1360 ;  now  57  X  20  =  1 140. .  \  »h*  lit  number  in  the  Quotient  ha 
20i  and  1360  -  1140  =22()i  .  •.  the  aet'oud  di\ndend  is  220  -¥ 
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8  or  228,  and  as  57  X  4  =  228,  .  *.  the  second  figure  in  the  quo 
tient  is  4,  and  tlie  quotient  is  20  4-  4  or  24. 

Note.  Since  1368-^57=24,  it  follows  that  1 3GS  4- i-'4 -. 
57,  and  also  that  57  X  24=  1368. 

Ex.  2.     Find  the  quotient  of  1030888  by  5048. 
5048)10:^9888(206  10398   is   the   IcohI   number,    taken 

10096  ^froni   the    left   oi   the    dividend,    into 

~^\7ft«  which  504:8  will  go ;  we  then  say  5  in 

'    "  2  as  the  left-hand  figure  of  the  quo- 

tient, 10096  under  10398,  and  subtract;  we  obtain  a  remain- 
der 302.  Then  we  have  to  place  the  next  tv^o  figures  88  of 
the  dividend  to  the  right  of  this  remainder  to  form  a  num- 
ber 30288  greater  than  the  diviaor,  .*.  we  must  write  0  in  the 
quotient  after  2  ;  then  5  in  30  goes  6  times,  and  5048  X  6  = 
30288,  write  6  in  the  quotient  after  0,  30288  under  30288,  and 
subtract ;  there  being  no  remainder,  206  is  the  quotient  re- 
quired. 

Ex.  3.     How  many  times  does  318493585  contain  8607  7 
8607)318493585(37004 
25821 

60283  After     ol)taining      37    in    the 

60249  quotient,  3  figures  of  the  divid- 

o.-ut  end   have   to    be   brought  down 

*idd9^  *®  S®*  *^*^   next   significant   fig- 

'__ .  ure  in    the   quotient,    .•.    write 

157  troo  cyphers  in  the  quotient. 

8607  is  contained  37004  times  in  31849.3585,  and  there  is  a 
remainder  157  ;  in  other  words  318493585  =  37004  X  8607  + 
157,  or  318493585  less  157  =37004  X  8607. 

23.  When  the  divisor  is  a  composite  number,  and  made 
up  of  two  factors,  neither  of  which  exceeds  12,  the  dividend 
may  be  divided  by  one  of  the  factors  in  the  way  of  Short 
Division,  and  then  the  result  by  the  other  factor.  If  there 
be  a  remainder  after  each  of  these  divisions,  the  true  re- 
mainder will  be  found  by  multiplying  the  second  remainder 
by  the  first  divisor,  and  adding  to  the  product  the  first  re- 
mainder. 

Ex.  4.     Divide  56732  by  45. 

d    I  66732,  L  e.  56732  units, 
45 
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rem,  5,  i.  e.  6303  nines  and  rem.  5  nnits, 

1260  rem.  3,i.e.  1260  forty-fives,and  rem.  3  nines, 
the  true  rem.  =9X3  units  4-  5  units  ^27  +  5,  or  32  units. 
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Therefore  the  quotient  arising  from  the  division  of  56732 
by  45  is  126"  with  a  remainder  32  over. 

Ex,  XVIIL 

Divide 

(1)  192  by  16  ;  720  by  18  ;  795  by  15  ;  1786  by  19. 

(2)  1035  by  23  ;  1073  by  37  ;  2730  by  42  ;  5432  by  56. 

(3)  4560  by  80  ;  3871  by  49  ;  7744  by  88  ;  6935  by  95. 

(4)  5375  by  25  ;  29526  by  37  :    25665  by  29  ;   4590  by  45. 

(5)  69230  bv  86  ;  37510  by  55  ;    10287  by  81 ;  23919  by 

67  ;  25760  by  56  ;  538840  by  76. 

(6)  35626  by  94  ;  31339  by  77  ;   80840  by  86  ;   28782  by 

39  ;  9009196416  by  96  ;  41765256  by  72. 

(7)  88832  by  256  ;  175252  by  308  ;  321776  by  104. 

(8)  653723  by  329  ;  3577926  by  506  ;  542100  by  834. 

(9)  8189181  by  909  ;  4049820  by  745  ;  342604  by  883, 

(10)  7848600  by  365  ;  2339100  by  678  ;  90625  by  727. 

(11)  27291888  by  478 ;  30387310  by  397  ;  3273068  by  703. 

(12)  37624792  by  843 ;    90273189  by  513  ;    53006751  by 

609  ;  30073074  by  358  ;  630762540981  by  652. 

(13)  619387042  by  2731  ;  10101255  by  2185 ;  154725876 
«  by  3076  ;  632798014  by  7243. 

(14)  2015029  by  1004  ;    131686100  by  6487  ;    395494a75  by 

6007  ;  50696184  by  1617. 

(15)  4519559744  by  5008  ;  16322853  by  9306  ;  23617103000 

by  1579  ;  2106144185  by  2735. 

(16)  142997420      by     3782  ;       19554707200      by      6016  ; 

2828882701578  by  38706. 

(17)  What  number  multiplied  by  79  will  ijive  the  same 
product  as  257  multiplied  by  553  ? 

(18)  How  many)  pairs  of  stockings,  at  66  cents  a  pair, 
should  be  given  for  9  dozen  4)airs  of  gloves,  at  110  cents  a 
pair? 

(19)  What  number  must  be  added  to  thirty  millions  nine 
hundred  and  eighty-four  thousand  and  fifty-one,  that  the 
sum  may  be  <ixr<2tly  divisible  by  two  hundred  and  eighty- 
eight  ? 

(20)  If  the  <^am  of   274  and  108  be  multiplied  by  their 
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diflFerence,  and  the  product  b«  divided  by  176,  what  will  be 

the  quotient  ? 

(21)  A  farmer  bought  75  sheep  at  4  dollars  each  ;  94  sheep 
at  3  dollars  each  ;  ancf  106  sheep  at  2  dollars  each  ;  at  what 
price  per  head  must  he  sell  the  sheep,  so  as  to  gain  147  dol- 
lars by  his  bargain  ? 

(22)  A  hatter  sold  267  hats  for  1068  dollars,  gaining  there- 
by 1  dollar  on  each  hat,  what  did  each  hat  cost  him  ? 

(23)  If  the  sum  of  103,  20,  and  267  be  divided  by  19,  and 
the  quotient  be  multiplied  by  57,  and  the  product  be  dimin- 
ished by  197,  what  will  the  remainder  be  ? 

(24)  8  lambs  are  worth  16  dollars,  and  15  sheep  are  wortb 
60  dollars  ;  how  many  of  such  sheep  ought  to  be  given  t. 
exchange  for  840  of  such  lambs  ? 

(25)  The  sum  of  the  product  of  two  numbers  and  355  is 
eighty-seven  thousand  four  hundred  and  three  ;  one  of  the 
numbers  is  216  ;  find  the  other  number. 

(26)  ^\^lat  number  must  416  be  multiplied  by  to  produce 
154979552  ? 

(27)  What  number  subtracted  28  times  from  479632  will 
leave  20  as  a  remainder  ? 

(28)  k.  farmer  bought  29  bullocks  for  1885  dollars,  and 
after  keeping  them  for  3  months,  and  spending  on  each  5 
dollars  per  month,  he  sold  all  the  bullocks  for  2610  dollars  ; 
what  was  his  gain  on  each  bullock  ?  # 

24.  If  the  Divisor  terminate  with  a  cypher  or  cyphers^  the. 
process  of  Divmon  can  be  shortened  by  the  following  Rule. 

RuLK.  Cut  off  the  cypher  or  cpyhers  from  the  divisor, 
and  as  many  figures  from  the  right-hand  of  the  dividend,  as 
there  are  cyphers  to  cut  off  at  the  right-hand  end  of  the 
divisor ;  then  proceed  with  the  remaining  figures  according 
to  the  Rule,  Art.  21  or  Art.  22.  as  the  case  may  be ;  and 
to  the  last  remainder  affix  the  figures  cut  off  from  th«»  divi- 
dend for  the  true  remainder. 

Ex,  1  Divide  57  by  20. 

9  (W^i  57  =  50  -f  7  ;  now  20  goes  2  in  50  with  rem 

'^'"'Ili___  10, . '.  when  the  5  is  divided  by  the  2,  the  reir 

2  rem,  I.  I  i»  really  I   ten,  or  10,  and  the  true  rem.  = 
lO-»-7or  17. 
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Ex.  2.     Divide  46431  by  5(X>. 

K  nn.A^A  oi  46431  =46400  -*■  31,  and  46400  divided 

6,00)464.  .^1  i^y  5^  ^  92  with  rem.  400,  . '.  wlien  the 

92  rem.  4.      464  is  divided  by  the  5,  the  rem.  4  is  really 
400,  and  the  true  rem.  431. 

Ex.  3.     Divide  375340  by  5900. 
59,00)3753,40(63 

354  .  *.  quotient  =  63,  and  rem. 

—  ^.364a 

177 


Ex.  4.     Divide  563854  by  10,  by  1000,  and  by  100000.     We 
may  write  down  the  quotient  and  remainder  for  each  ques- 
tion at  once. 
Thu«  :     Ist  quotient  =  56385,  and  rem.  =  4. 

2nd  ....  =  563,   ....  =854. 
3rd   ....  =    5,   ....   =63854* 

Ex.  XIX.  , 

(1)  Divide  34.  43,  56,  80,  135,  260,  1504,  by  10,  20,  and  30. 

(2)  Divide  2.37,  840,  673,  291,  6019,  7820,  81229,  327800, 
by  40,  60,  70,  100,  and  200. 

(3)  Divide  79048,  6870,  890061,  by  240,  1000,  1500,  and 
2600  ;  and  830678103490  by  100000000. 

(4)  806753245 -r  9067. 

(5)  6127090664-70602. 

(6)  60005836  —  896. 

(7)  70867509  —  9986. 

(8)  8673456954-7-868. 

(9)  200006783 -r  932.56. 

( 10)  Multiply  14609  by  719  and  divide  the  product  by  8067. 

(11)  How  mau}'^  regiments  of  1000  men,  and  also  of  1200 
men,  can  be  formed  out  of  one  million  one  hundred  thou- 
Raud  men  ? 

(12)  Add  together  twenty-five  millions  seven  hundred  and 
sixty  thousand  and  thirty-four,  75211379  and  4637862;  sub- 
tract ten  millions  and  seventy-five  from  the  sum  ;  divide  the 
remainder  by  100000. 
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SECTION  IL 


MONEY   TABLEa 

CANADIAN    CURRENCY. 

25.  The  silver  coins  are  :  a     5  cent  piece. 

a  10     " 
a  20     " 
a  25     " 
a  50     "        " 
100  cents  make  one  dollar,  or  $1. 

Note  L     The  cent  which  is  made  of  bronze,  is  one  inch  in 
diameter,  and  100  cents  weigh  one  pound  avoirdupois. 

HALIFAX    OR   OLD   CANADIAN    CURT^KNCY. 

26.  2  Farthings  make  1  Half -penny,  or  Ad. 
2  Half-pence 1   Penny Id. 

12  Pence 1   Shilling Is. 

5  Shillings 1   Dollar    $1. 

4  Dollars 1  Pound £1. 

Note  2.     The  farthing  is  \vritten  thus,  |d ;  and  three  far- 
things thus,  f d. 

KNULtSTf    OR    STKKLTNn    crRRRNCY. 

^7.              2  Farthings  make  1  Half-penny,  or  ^d. 
2  Half -peDce 1   Penny     1  J- 

12  Pence 1  Shilling la. 

20  Shillings I  Pound £1. 

TTie  sovereign,  a  gold  coin  =  20  shillings. 

liie  guinea,  a  gold  coin  not  now  in  use  =  21  shillings. 

NoU3.     The  sterling  pound  =$4.8G§  Canadian  currency 

UNITED  STATES   CCRRBNCY. 

ia.  10  Mills make  I  Cent. 

10  Cents I  Dime. 

10  Dimes 1   Dollar. 

10  Dollars    1   Eagle. 
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WEIGHTS  AND  MEASURES. 

TABLE   OF  TROY   WEIGHT. 

29.  Troy  Weight  is  used  in  weighing  gold,  silver,  dia- 
monds, and  other  articles  of  a  costly  nature;  and  also  in 
determining  specific  gravities. 

24  Grains,  gr make  1  Pennyweight    1  dwt. 

20  Pennyweights 1  Ounce    I  oz. 

12  Ounce   1  Pound I  lb.  or  1  lb. 

TABLE   Of   AVOIRDUPOIS   WKIOHT. 

30.  Avoirdupois  Weight  is  used  in  weighing  all  heaAry 
articles,  which  are  coarse  and  drossy,  or  subject  to  waste, 
as  butter,  meat,  and  the  like,  and  all  objects  of  commerce, 
with  the  exception  of  medicines,  gold,  silver,  and  some  pre- 
cious stones. 

16  Drams,  dr make  I  Ounce 1  oz. 

16  Ounctes 1  Pound 1  lb. 

25  Pounds 1  Quarter I  qr. 

4  Quarters,  or  100  lbs I  Hundredweight     .  .  1  cwt. 

20  Hundredweights     I  Ton I  ton. 

Note^      I  lb.  Avoirdupois  weighs  7000  grs.  Troy. 

table  of  apothecaries*  weight. 

31.  Apothecaries'  Weight  is  used  in  mixing  medicutes. 
20  Grains,  gr. make  1  Scruple    ....    1  sc.  or  I  9 

3  Scruples   I  Dram   1  dr.  or  I  3 

8  Drams 1  Ounce 1  oz.  or  1  ^ 

12  Ounces 1  Pound 1  lb.  or  1  ft 

table  op  lineal  measure. 

32.  In  this  measure,  which  is  used  to  measure  distances, 
lengths,  breadths,  heights,  depths,  and  the  like,  of  places  or 
things: 

12  Lines     , make  I  Inch    1  L 

12  Inches    1  Foot   1  ft. 

3  Feet,  or  36  in I  Yard I  yd. 

6  Feet 1,  Fathom  ....  I  fth. 

5J  Yards,  meaning  5  yards  and  )    1  Rod,  Pole,  |  , 

a  half  yard \  or  Perch  \        ^^' 

40  Poles,  or  220  yds I  Furlong I  fur. 

8  Furlongs,  or  1760  yds 1  Mile  I  mi. 

3  Miles \  League 1  lea. 
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The  following  measurements  may  be  added,  as  useful  in 
certain  cases : 

4  Inches  make  1  Hand  (used  in  measuring  horses). 

m  L^ks ; : : : : :  1  cS  I  ("-"i  '^  '"-™""g  '-'^-) 

A  degree  is  equal  to  60  geographical,  or  nearly  69^  En- 
glish miles. 

TABLS   OF   CLOTH   MEASURE. 

33.  In  this  measure,  which  is  used  by  linen  and  woollen 
drapers ; 

2|  Inches  make  1  Nail 1  nL 

4  Nails 1  Quarter     I  qr. 

4  Quarters ...  1  Yard I  yd. 

6  Quarters.  ..  I  Ell  (English). 

6  Quarters.  . .  I  Ell  (French). 

TABLE   OF   SQUARE    MEASURE. 

34.  This  measure  is  used  to  measure  all  kinds  of  snrface 
or  superficies,  such  as  land,  paving,  flooring,  in  fact  every- 
thing in  which  length  and  breadth  are  to  be  taken  into  ac- 
count. 

A  Square  is  a  four-sided  figure,  whose  sides  are  equal, 
each  side  being  perpendicular  to  the  adjacent  sides.  See 
figure  below. 

A  square  inch  is  a  square,  each  of  whose  sides  is  an  inch 
in  length ;  a  square  yard  is  a  square,  each  of  whose  sides  is 
a  yard  in  length. 

144  Square  Inches  make  1  Square  Foot. . .  I  sq.  ft.  or  1  ft. 

9  Square  Feet I  Square  Yard  .  .  I  sq.  yd.  or  I  yd. 

30^  Square  Yards I  Square  Pole. .  .  I  sq.  po.  or  I  po. 

40  Square  Poles I  Square  Rood  .  .  I  ro. 

4  Roods I  Acre 1  aa 

25000  Square  Links  =  I  Rood. 

100000 =1  Acre. 

10 Chains  =  I  Acre. 

4840 Yards  =  I  Acre. 

640 Acres  =  I  Square  Mile. 

yot^..  This  table  is  formed  from  the  table  for  lineal  mea- 
sure, by  multiplying  each  lineal  dimension  by  itself. 

The  truth  nf  tlie  above  table  will  ajqtear  from  the  foUowitnj 
'"onttideratiotiA. 
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Suppose  AB  and  AG  %ohe  lineal'  yards  placed  perpendicu- 
larly to  each  other. 

Then  A  BCD  ia  a  square  yard. 
If  AE,  EF,  FB,  AG,  GH,  HC,  each 
=  1  lineal  foot,  it  appears  from  the 
figure  that  there  are  9  squares  in  the 
square  yard,  and  that  each  square  is  1 
square  foot. 

The  same  explanation  holds  good 
of  the  other  dimensions. 


G 

1 

!   2 

.3 

4 

5 

6 

H 

7 

8 

9 

TABLE   OF   SOLID   O^   CUBIC   MEASURE. 

35.  This  measure  is  used  to  measure  all  kinds  of  solids, 
or  figures  which  consist  of  three  dimensions,  length,  breadth, 
and  depth  or  thickness. 

A  CUBE  is  a  solid  figure  contained  by  six  equal  squares ; 
for  instance,  a  die  is  a  cube.     A  cubic  inch  is  a  cube  whose 
side  is  a  square  inch.     A  cubic  yard  is  a  cube  whose  side  is 
a  square  yard. 
1728  Cubic  Inches make  1  Cubic  Foot,  or  1  c.  ft. 

27  Cubic  Feet I  Cubic  Yard,  or  1  c.  yd, 

40  Cubic  Feet  of  Eougli  Timber  or 

50  Cubic  Feet  of  Hewn  Timber  1  Load. 

42  Cubic  Feet I  Ton  of  Shipping. 

128  Cubic  Feet  of  Fire-wood I  Cord. 

16  Cubic  Feet  of  Fire- wood  ....    1  Cord- foot. 

The,  truth  of  the  first  part  of  above  table  will  appear  from 
the  following  considerations. 

U  AB,  AC,  and  AD  he  per-      p,j 
pendicular  to  each  other,   and 
each  of  them   a  lineal  yard  in 
length,  then  the  figure   DE  in 
%  cubic  yard. 

Suppose  DM  a  lineal  foot, 
and  HKLM  a  plane  draw^l 
parallel  to  side  DC. 

1\V  the  table  Art.  34,  there 
are  !)  square  feet  in  side  DC. 
There  will  therefore  W  9  cu- 
bic feet  in  the  solid  figure  DL. 

S;iinil.»r1y.    if     m.arli.'i      lineal 
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foot  UN  were  taken,  and  a  plane  NO  were  drawn  paral< 
lel  to  HL,  there  would  be  9  cubic  feet  contained  in  the  solid 
figure  HO. 
Similarly,  there  would  be  9  cubic  feet  in  the  solid  figure 

Therefore,  there  are  27  cubic  feet^  in  the  solid  figure  DE, 
or  in  I  cubic  yarcL 

Note.     A  pile  of  wood  4  feet  high,   4  feet  wide,  an<l  8  feet 
long,  makes  a  cord. 


MEASURES  OF  CAPACITY. 

TABLE   OF   WINE   MEASURE. 

36.  In  this  measure,  by  which  wines  and  all  liquids,  with 
the  exception  of  mait  liquors  and  water,  are  measured 

4  Gills . .  make  I  Pint 1  pt. 

2  Pints I  Quart   1  (jt. 

4  Quarts     1  Gallon  ...    1  gal. 

63  Gallons 1  Hogshead. .  1  hhd. 

2  Hogsheads 1  Pipe l  pip^. 

2  Pipes I  Tun 1  tun. 

TABLE    OK   ALE    AND    BEEii    AlEASURE, 

37.  In  this  measure,  by  which  all  malt  liquors  and  wate. 
lire  measured : 

2  Pints make  I  Quart   . . . .  I  qt. 

4  Quarts    1  Gallon I  gaL 

9  Gallons I  Firkin  ...  .1  fir. 

18  Gallons   1  Kilderkin  .  1  kil. 

36  Gallons  I  Barrel  ....  I  bar. 

I^  Barrels,  or  iS\  Gallons  1  Hogshead  .  I  hhd. 

2  Hogsheads ,.  1  Butt I  butt, 

2  Butts I  Tun 1  tun. 

rABLE   OK    DKY    MEASURE. 

38.  1  Pints  .   make  I  Quart    ....  I  qt. 

4  Quarts  I  Gallon  ....  I  gaU 

•J  Gallons  I  I'eck I  pk. 

4  Pecks.  .  \  Bushel ....  I  bu. 

30  Bushels I  Chaldron . .  I  ch. 
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39.     34  Pounds  make  1   Bushel  of  Oats. 

4b  Pounds    ....    I  Bushel  of  B'kwheat,  Barley  orTimothy 
SO  Pounds    ....    1  Bushel  of  Flax  Seed. 
56  Pounds    ....    1   Bushel  of  Rye  or  Indian  Corn. 
60  Pounds    ....    1  Bushel   of   Wheat,    Potatoes,    Peas. 
Beans,  Onions,  or  Red  Clover  Seed. 

Note  I.     Grains  are  sold  by  the  cental  (100  lbs.),  or  by 
parts  thereof. 

MEASURES  OF  TIME. 

TABLE    OF   TiMB. 

40.      1  Second  is  written  tnus  1". 

60  Seconds make  1  Minute 1'. 

60  Minutes 1  Hour 1  hr. 

24  Hours I  Day    1  day. 

7  Days    1   W--;ek     1  wk. 

4  Weeks,  or  28  days  . .    1   Lunar  month    1   mo. 

365  Days    I   Civil  or  common  year  .  1  yr. 

Note.  ^.     60  minutes  make  I  degree,  or  60'  make  V. 

A  degree  is  the  360th  part  of  the  pircumference  of 
a  circle. 

A  year  is  divided  into  12  months,  called  Calendar  Months, 
the  number  of  days  in  each  of  which  may  be  easily  remem 
bered  by  means  of  the  following  lines  ; 

Thirty  days  hath  September, 

April,  June  and  November: 

February  has  twenty-eight  alone, 

And  all  the  rest  have  thirty-one  : 

But  leap-year  coming  once  in  four, 

February  then  has  one  day  more. 

Note  S.     A  civil  or  common  year  =  52  wks,  1  day. 
A  leap  year  =  366  days. 

Every  year  which  is  divisible  by  4  without  a  remainder  is 
a  Leap  or  Bls.sextile  Yeah  ;  except  those  years  which 
complete  a  century  (i.  e.  a'  hundred  years),  the  numbers  ex- 
pressing which  century,  are  not  divisible  by  four  ;  thus  1600  and 
2000  are  leap  years,  because  16  and  20  are  exactly  divisible 
3y  4  ;  but  1700,  1800  and  1900  are  not  leap  years,  because  17, 
18,  and  19  are  not  exactly  divisible  by  4. 
% 
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MISCELLANEOUS  TABLE. 

4L       12  Units    make  1   Dozen. 

1 2  Dozen     , .  .  1  Gross. 

12  Gross 1  Great  GroM. 

20  Units 1  Score. 

24  Sheets  of  Paper ....  1  Quire. 

20  Quires    1  Ream. 

100  Pounds 1  Quintal. 

106  Pounds 1  Barrel  of  Flour. 

200  Pounds I  Barrel  of  Pork  or  Beef. 

Note..  A  sheet  folded  into  two  leaves  is  called  a  folio,  into 
4  leaves  a  quarto,  into  8  leaves  an  octavo,  into  16  leaves  a  16 
mo,  into  18  leaves  an  18  mo,  &c. 


REDUCTION. 

42,  Wlien  a  number  is  expressed  in  one  or  more  denom- 
inations, the  method  of  linding  its  value  in  one  or  more  other 
denominations  is  called  Reduction.  Thus,  £1  is  of  the  same 
value  as  240'/.,  and  Is.  \\d.  is  of  the  same  value  as  342  far- 
things, and  conversely;  the  method  or  process  by  which  we 
find  this  to  be  so,  is  Reduction. 

43.  First.  To  express  a  number  of  a  higher  denomination 
or  of  higher  denomiyiations  in  units  of  a  lower  denominatum. 

Rule.  Multiply  the  number  of  the  highest  denomination 
in  the  proposed  quantity  by  the  number  of  units  of  the  next 
lower  denomination  contained  in  one  unit  of  the  highest,  and 
to  the  product  add  the  number  of  that  lower  denomination, 
if  there  be  any  in  the  proposed  quantity. 

Repeat  this  process  for  each  succeeding  denomination,  till 
the  required  one  is  arrived  at. 

T^x.  1.     How  many  cents  in  $75.65  cents? 

By  the  Rule, 

$75.65  Feason.      Since  100  ceniH  nuike 

100  one  dollar;  $75  =(75  X  100  cts. ) 

r,pj^  .  ar^rjKu-        *  =  "500  cts. ,  . ' .  $75. 65  =  7500 

7500  +  65  =  766o  centa.  ^  g.  ^  ^^'^  ^^^^^ 

.-.  $75. C^rt  ~  75Gr)  cents. 


REDUCTION,  6i 

Ex.  2.     Reduce  £2  to  farthings. 
By  the  Rule, 

2  Reason  for  the,  Rule. 

?^  £1=20«.,  .'.  £2  =  (2  X20)^.==40«. 

J^*-  U.  =  12(/. ,  .  • .  40».  =  (40  X  \2)d.  =  480(i. 

^^  It/.  =4q.,  .'.  480(/.  =(480  X  4)y.=  1920(/. 

4  .  •.  £2  =  40«.  =  480(/.  =  1920^. 

1920y. 

Ex.  XX. 

Reduce 
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£709.  16«.,  Sd,  to  farthingb. 

17  ml«.,  1  fur.,  2  ft.,  6  in.  to  inches. 

8  tons,  2  cwt.,  3  qrs.,  5  Iba.  to  drams. 

612  ac,  2r.,  27^  yds.  to  square  inches. 

10  mis.  5  fur.,  5  po.,  5  yds.,  0  ft.,  S  in.,  6  Is.  to  line* 

5  ac.,  3  per.,  29  yds.  to  square  inches. 

17  days  to  minutes. 

2  lbs. ,  1 1  oz. ,  20  grs.  to  grains. 

2  lea.,  2  mis.,  7  fur.  to  yards. 

23  cub.  yds.,  1000  in.  to  cubic  inches, 
13  galls.,  3  qts.  to  gills. 
220  Inishels  to  quarts, 

3  yrs.,  315  days  to  minutes. 

27  lbs.,  5  oz.,  16  dwts.  to  grains. 

47  lbs.,  11  02.,  6  drs.,  2  sc.  to  grains. 

£200.  176-.,  8i(i.  to  half-pence. 

219  ac.,  2  r.,  16  per.  to  square  yards. 

218  yds.,  2  qrs.,  3  nls.  to  nails. 

£2376.  19s.,  S^d.  to  farthings, 

216  cwt.,  2  qi-s.,  17  lbs.  to  pounds. 

25"  36'  to  seconds. 

8  mis. ,  3  fur. ,  4  yds.  to  inches. 

£312  17«.,  6if/.  to  fartliings. 

106  lbs.  Troy  to  graiuji. 
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(25)  26  English  ells  to  nails. 

(26)  37  French  ells  to  nails. 

(27)  £567.  Oa.  6^(1.  to  farthingiL 

(28)  287  lbs.,  6  oz.  to  scrupleiJb 

(29)  3  pipes  to  gallons. 

(30)  £200.  19s.,  6id.  to  farthings. 


44.  Secondly.  To  expre^ft  a  nnmher  of  loiofr  denomination 
or  denominaiionA  in  units  of  a  hi(/her  denominntion. 

Rule.  Divide  the  given  number  by  the  number  of  units 
which  connect  that  denomination  with  the  next  higher,  and 
the  remaMider,  if  any,  will  be  the  number  of  surplus  units  of 
the  lowei  denomination. 

Carry  on  this  process,  till  you  arrive  at  the  denomination 
required. 

Ex.  I.    How  many  tons,  cvrts. ,  &c.,  are  there  in  27658  drams? 
By  the  Rule, 


'«J8 

.el 


27658  jReason/or  the  Rule. 

I6drs.=  l  oz.,.-.  27658-M6=1728 


13829-10  dm  oz.+  10drs 


5 

25^, 


^728  1(5  oj^^l  lb.,  .-.  1728  oz.-r16=  108 

864—0  oz.  lbs.  +  0  oz. 

l08  25  lbs.=r[  qr.,  .-.  108  lbs.  -r25=4 

~^ — 3  \  qrs.  -4-  8  lbs. 

~r: I  >  Slbs.   4qrs.=  l  cMrt.,  .'.  4  qr8.-T-4=l 

''     _        )  cwt.  -f  0  qrs. 

'  1  cwt.,  0  qrs.,  8  lbs.,  0  oz.,  10  drs. 
.-.  27658  drams  =1  cwt.,  0  qrs.,  8  lbs.,  0  oz.,  10  dra 

Ex.  2.     In  17392  oents,  how  many  dollars  and  centt. 
By  the  Rule, 

(101    17392  Reamn  for  the  Rule. 

^'^^  \m\ '~yvv\    ^>  '^'^*  '•^'^^^  '=  ^'"'  •  '•  ^7392  cts.  -h  lOf) 

(       i_I.l_  =$173  +  92  cts.,  .'.   17392  cents 

$173—92  eta.        = .?  1 73. 92  eta. 

Note..      From  the  above  example,   we  see  that    by  cutting 

off  the  last  2  figures  on  the  right  of   any  number  of  cents, 

^ves  the  dollars,  and  the  figures  so  cut  of?  will  be  thf  cents. 
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Ex.  XXI. 
Reduce. 

(1)  123290  farthings  tc  pounds. 

(2)  13172  gra.  to  lbs.  Troy. 

(3)  18191  pts.  to  gallons. 

(4)  How  many  leagues  in  76787568  inches  T       ^ 

(5)  How  many  tons,  &c.,  in  2007008  drams? 

(6)  How  many  acres  in  93827  perches  t 

(7)  In  167812  grs.,  how  many  lbs.  Troy? 

(8)  In  8750765637  lines,  how  many  miles,  A;c7     \J 

(9)  In  7678678956  drs.,  how  many  tons,  &c.? 

(10)  In  121605  in.,  how  many  miles,  &c.?       \^ 

(11)  In  98U06  grs.,  how  many  lbs.  Troy,  &c.? 

(12)  In  2022752  drs.,  how  many  tons,  &c.? 

(13)  How  many  lbs.,  ozs.,  drs.,  &c.,  in  702917  grs.? 

(14)  How  many  years  (365  ds.),  &c.,  in  1727893  seconds  ? 

(15)  How  many  acres,  &c.,  in  172425  yards  ? 

(16)  How  many  yards  in  13856832  cubic  inches? 

(17)  How  many  acres  in  1244160000  sq.  inches  ?      V 

(18)  How  many  yards,  &c.,  in  500  nails? 

(19)  In  131075  seconds,  how  many  degrees,  &c.? 

(20)  In  31557600  seconds,  how  many  days,  &c.? 

(21)  In  219612  pts.,  how  many  hogsheads  of  beer? 

(22)  In  300738  pts.,  how  many  hogsheads  of  wine? 

(23)  In  912715  lbs.,  how  many  bushels  of  wheat? 

(24)  In  1000000  lbs.  of  oats,  how  many  bushels  ? 

(25)  In  726::$  lbs.  of  timothy  seed,  how  many  bushels  ? 

(26)  In  30747  cents,  how  many  dollars  ? 

(27)  How  many  pounds,  <Sc.,  in  973647  farthings  t 

COMPOUND  ADDITION. 

45.  Compound  Addition  is  the  method  of  collecting 
several  numbers  of  the  same  kind,  but  containing  dilferent 
denominations  of  that  kind,  into  one  sum. 

Rule.  Arrange  the  numbers,  so  that  those  of  the  sani<i 
denomination  may  be  under  each  other  in  the  same  column, 
iud  draw  a  bne  below  them.  • 
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Add  the  nnra^ers  of  the  lowest  denomiuations  together 
»nd  find  by  Reduction  how  many  unita  of  the  next  higher  do 
nomination  are  contained  in  this  sum. 

Write  the  remainder,  if  any,  under  the  coluum  juBt  added, 
and  carry  the  quotient  to  the  next  column. 
Proceed  thus  witli  all  the  colunms. 
Ex.  1.     Add  together  §21. 97,  $28.76,  $38.39. 
By  the  Rule, 

$21.97  The   sum   of   the  right-hand  column   in   22  ; 

$28.76  write  2  under  that  column,  and  carry  2  to  the 

$38.39  next ;  the  sum  of  the  next  column  together  with 

■z"-    ~         the  2  carried  is  21  ;  write  I  under  that  column 
$SJ.l^  and  carry  2  to  the  next,  and  so  on;   the  same 

way  as  was  done  in   the   Simple    Rules,  and    for   the   same 
reason. 

Ex.  2.     Find  the  sum  of  £6.  6*.,    £3.  l3/».  ()|rf.,  £33.  15«. 
ilK.  and  £43.  0«.  8i(i. 

\q.  4-  2^.  +  37.  =67.  =  1^/.  •.  write  down 
Jf?.,  and  carry  \(L 

Then  \d.  +  ^iL  ^  llrZ.  =  2(R  =*la.  M.-, 
write  down  8fZ.,  and  carry  1«. 

Then  1.?.  +  15.S.  +  l.S.<«.  +  6.«.  =358.  =  £1. 
15.S. ;  write  do\vn  I5.s  ,  and  carry  £1. 
£88.     15.      84     ,  Then     £1  +  f «  +  £:«  +  £.3  +  $6  = 
£88  ;  write  down  .tS8. 

Note.     The  method  of  proof  iu  the  Compound  Kulek  is  the 
•ame  aa  in  the  Simple  Rules. 
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Add  together. 
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(1)    $26.79         (2)    iy  . 
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(3)     1. 
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COMPOUND   SUBTRACTION. 


tons  cwt.  qre.  lbs.  o». 

(6)  $  286.97 

(7)   21  .  16  .  2  .  24  .  10 

6126.35 

26  .  6  .  1  .  22  .  9 

517.68 

1  .  17  .  3  .  19  .  12 

9612.07 

19  .  12  .  0  .  18  .  9 

712.15 

218  .  10  .  1  .  12  .  8 

vds.  qra.  nit. 

rala.  fur.  per.  yds.  ft. 

(8)  27  .  2  .  3 

(9)   2.3.  8.2.2 

35  .3.2 

25  .  7  .  21  .  4  .  1 

217  .  1  .  3 

3  .  6  .  23  .  2  .  0 

89  .  2  .  2 

17  .  4  .  19  .  3  .  2 

207  .3.2 

29  .  5  .  16  .  1  .  i 

£   •.  d. 

dys.  hrs.  min.  sec. 

(10)  38  .  6  .  7i 

(11)   2  .  16  .  16  .  17 

29  .  16  .  8^ 

27  .  22  .  22  .  3r; 

39  .  17  .  H 

jl9  .  21  .  30  .  37 

21  .  18  .  7 

128  .  23  .  39  .  50 

15  .  17  .  8 

^6  .  20  .  45  .  55 

ac.  ro.   per.  yds.  ft.    in. 

(12)  $2219.64 

(13) 

5  .  0  .  7  .  13  .  2  .   5 

3812.75 

'^ 

7.3.  9  .  22  .  8  .  107 

913.25 

9  .  1  .  16  .  29  .  2  .  96 

837. 19 

19  .  2  .  22  .  27  .  6  .  108 

887.29 

lbs. 

.  oz. 

0.3.  7  .  28  .  3  .  12 

Wn8  cwt.  qra. 

drs. 

(14)  23  .  15  .  2  . 

20 

.  5 

.  0       (15)  $5617.28 

21  .  17  .  0  . 

24 

.  1 

.  13            208.09 

43  .  19  .  3  . 

24 

.  15 

.  15            516.99 

3  .  9.2. 

17 

.  13 

.  11           3712.89 

6  .  6.1. 

0 

.  7 

.  8            984.75 

COMPOUND  SUBTRACTION. 

4<J.  Compound  Subtraction  is  the  methcd  of  fiuding  the 
difference  between  two  numbers  of  the  same  kind,  but  con- 
taining different  denominations  of  that  kind. 

Rule.  Place  the  less  mimber  below  the  gre.ifcer,  so  that 
Ihe  numbers  of  the  same  denomination  may  be  under  each 
other  in  the  same  column,  and  draw  &  line  l)elow  them. 
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Repin  at  itie  right  hand,  and  subtract  if  possible  each 
nmnber  of  the  lower  line  from  that  which  stands  above  it, 

Hiid  set  the  remainder  underneath. 

But  when  any  uauiber  in  the  lower  line  is  greater  than  tho 
I. umber  above  it,  add  to  the  up[jer  one  as  many  units  of  the 
.same  denomination  as  make  one  unit  of  the  next  higher  de- 
uomiuation ;  subtract  a.s  before,  and  carry  one  to  the  number 
of  the  next  higher  denomination  in  the  lower  line. 

Proceed  thus  throughout  the  columns. 

Ex.  L     From  £51.  0«.  ^^d.,  take  £47.  18«.  7K 

By  the  Rule, 

gj  0       ^x  Metkixl   of  workimf.      I    cannot   take 

47        18       7?  ^'  ^^^"^  ^''•'  ^^*  ^  "^       ^'^''  "^  '^'''  ^^  *^® 

'  I  2q.,   making  it   67.  ;  then  3(/.   from  67. 

£3  .       2  .     Of  leaves  3^. ;  write  down  the  37.  ;  in  order 

to  increase  the  lower  number  equally  with  the  u[)per,  I  add 

Id.  to  the  Id.,  making  it  8d.  ;  then  8(/.   from  Sd.   leaves  Od. ; 

write  down  (jd.      I  work  tlie  remaining  columns  in  the  same 

way,  and  find  the  required  answer. 

Ex.  2.     Frtrm  $978.29  take  $678.93. 

S978  **9 

©^■tono  This  example  is  worked  in  tho  same  way 

J5o/0.  Uo  CI-         1      01     tIj.         i- 

as  Simple  Subtraction. 


$299.36 


Ex-  XXIIL 


JJ         s.         d.  Iha.     0%.    dm.   sc      ?r8. 

(1)    33  .  17  .     4  (2)     27  .  8  .  6  .  2  .  15 

18  .     8  .   10 


(3) 

lbs.     oz.      .Iwt. 

12  .  6  .     3 

9  .  7  .   16 

1 

(5) 

yds.     qrs.    nU. 
106  .1.2. 
92  .  3  .  3  . 

In. 
1 
U 

ft. 
2 

(7) 

ac.       ro.     per. 

20  .  2  .  27  . 
27  .  3  .  2i<  . 

Vd8 

29  . 
,  27  . 

In. 
.  6 

.  8 

17  .  9  .  3  .   I  .  19 

mis.    fur.    per.   yds.    ft. 

(4)    25  .  6  .  32  .  4  .  2 

22  .  7  .  37  .  3  .  2 

e.  yds.    e.  ft.    0.  In. 

(6)    325  .  22  .    101 

296  .  25  .  386 

wks.  dy».     hn».    rain. 

(8)     7.5.     6  .  36  . 

6  .  6  .  20  .  46  . 

Hec 

17 
20 
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(9) 

£              B. 

129  .  16  . 
75  .  18  . 

$2967.78 
1898.89 

d. 
_9i 

cwl.  qrs.   lbs.   os.  drs. 

(10)  7  .  2  .  15  .  6  .  12 

6  .  3  .  24  .  10  .  14 

(11) 

(12)  193  .  107      (13)  $.325.68 
97  .  125           297.99 

(14) 

ac.    ro. 
297  .  1  . 
189  .  2  . 

per. 
23 

28 

yds.   ft.   In.          c.  yds.  c,  ft.  c.  in. 
.2.1.  101    (15)  278  .  3  .  1127 
.  2i  .  2  .  127        198  .  8  .  1478 

^6) 

mis.   fur. 

117  .  0  . 

89  .  7  . 

per. 
27 
38 

yds.  ft.    In.        degs.    min.    sec. 
.6.1.  9    (17)  29  ..  29  .  38 
.  4  .  2  .  11        22  .  49  .  59 

tons.  cwt.  qrs,  lbs.  oi.      ure.       yds.   qrs.  nls.  in. 

(18)  293  .  16  .  1  .  21  .  6  .  15  (19)  1209  .1.1.1 

287  .  19  .  2  .  22  .  11  .  14      1198  .2.2.1^ 

bu.   pk.  gal.  qt.  bu.    pk.  gal.  qt. 

'20)  268  .  2  .  1  .  1  (21)  19672  .0.1.1 

197  .  3  .  1  .  3  18998  .3.1.3 


COMPOUND  MULTIPLICATION. 

47.  Compound  Multiplicatio'  is  the  method  of  finding 
the  amount  of  any  proposed  compound  number,  that  is,  of 
Any  number  composed  of  different  denominations,  but  all  of 
the  same  kind,  when  it  is  repeated  a  given  number  of  times. 

Rqlk.  Place  the  multiplier  under  the  lowest  denomina- 
tion of  the  multiplicand. 

Multiply  the  number  of  the  lowest  denomination  by  the 
multiplier,  and  find  the  number  of  units  of  the  next  denom- 
ination sontained  in  this  first  product ;  if  there  be  a  re- 
mainder, write  it  down  ;  for  the  second  product,  multiply  the 
number  of  the  next  denomination  in  the  multiplicand  by  the 
multiplier,  and  after  adding  to  it  the  above-mentioned  num- 
ber of  units,  proceed  with  the  result  as  with  the  first  product. 

Carry  this  operation  through  with  all  the  different  denom- 
inations of  the  multiplicand. 

Multiplier  not  greater  than  12. 
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Ex.  1.     Multiply  £1.  14«.  9f(/.  by  1 1 . 

37.  X  11  =  337.  =  Sid. ;    write  down  |fi. ; 

S-      :         d.     then  9fZ.  X  11  -»-  8(/.  =  99fZ.  -f-  8^/.  =  107 fZ.  :=8«. 

1   •   ^4  .     9f     lit/.;  writedown  lid.;  then  14«.  X  11  -^  8h. 

11       =154s.  +  8s.  =  162.s.=£8.  2*.;   write  down 

£19  .     2  .  Ui     28.;  then  £1  X  11  +  £8»£19;    write  down 

£19. 

Ex.  2.     Multiply  $27.78  by  9. 

S27  78  ^^  *^^^  example  we  do  the  same  as  in 

g  Simple  Multiplication,   observing  to   place 

the  point  separating  the  dollars  and  cent» 

$250.02  i^  j^g  proper  place. 

Ex.   XXIV. 

£       t.      d.  lbs.     oz.   dnj.    BC.  lbs.     o«   dwt.  grs. 

(1)     12  .  9  .  6       (2)     17  .  5  .  6  .  2       (3)     18  .  6  .  5  .  10 

2  3  4 


yds.  qre.    nls.  mis.  fur.    per.    yds.   ft. 
(4)    27  .  3  .  3          (5)  27  .  7  .  26  .  4  .  2          (6)    $237.19 
5                  6                  7 

( <vt.  qrs.  lbs.  oz.  dre.  mis.  fur.  p«r.  yds.    ft.    in. 
(7)  16  .  0  .  17  .  0  .  15  (8)  6  .  4  .  6  .  2  .  1  .  9     (9)  $609.93 
8                       9             10 

vks.  dys.   hre.    mm.  ac.    ro.     per.     yds.     ft.  in. 

(10)    7  .  5  .  18  .  16  (11)    7  .  3  .  29  .  20  .  1  108 

n  12 

£         «.        d.  tbs.      OS.     drs.     sc.                 bu    pk.   qt. 

(12)     20  .  17  .  71       (13)    74  .  11  .  5  .  2       (14)    7.3.1 

!_ 12  3 

4y8.  hrs.   mln.  jfal.        qt.    pt.               dys      hre.  min.   sec. 

(15)     fe  .  3  .  59     (16)  4554  .3.1     (17)    365  .  5  .  48  .  67 

10  n 12 

e,         ».        d  ftc.      ro.     per. 

^8)     73  .  17  .  8|  (19)     14  .  3  .  39              (20j     297-68 

U  9                               12 
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bu.         pk.  fal.  £        $.        d.  lbs.     oz.     dwt.  gn. 

(21)    2782  .2.1     (22)  70  .  0  .   Hi     (23)    18  .  3  .   14  .  5 

9  12^  12 

£        s.       d. 
(24)    $917.75              (25)     17  .   15  .  Of              (26)    $1875.25 
8  9_  1^2 

rata,    fur.     per.    ydSi 
(27)    54  .  3  .   18  .  5 

7 

•  Jf  the.  Multiplier  be  a  composite  number ^  each  of  who»e  fac' 
tors  is  less  than  IS,  multiply  by  one  of  them,  and  the  resulting 
product  by  another,  and  so  on.  The  last  product  so  obtained, 
is  the  required  product 

Find  the  product  of  2  cwt.,  3  qr.,  17  lbs.  by  63. 
cwt.  qrs.     lb«. 

2.3.   17        The  factors  of  63  are  9  and  7.      Pirst,  we 
9    multiply  by  9  and  the  product  we  get  by  7  ; 
~^7       j       "^    which  clearly  is  the  same  as  multiplying  2 
^^  •    '      ;^    cwt.,  3  qr.,  17  lbs.  by  63. 

Note.     The  same  result  is  obtained,   by 


183  .  3  .   21     taking  the  factor  7  first,  and  then  the  9. 


Ex.  XXV. 

ao.      ro.   p«r  mis.    tut.  por.  A         «.       d. 

(1)     56  .  2  .  9  (2)     27  .  6  .  9  (3)     19  .    11  .  4 

28  54  ]l_44 

lbs.     dwt,    fTS.  &        $.        d.  yds.    qr.    nls.  in. 

(4)    21  .  13  .  17      (6)     17  .   11  .  8i        (6)    27  .  1  .  3  .  2 

77  20 54 

cwt.  qrs.     lbs.      ojs.      drs.                 £         a.        d. 
(7)    2  .  3  .  23  .   12  .  6       (8)    72  .   19  .  9|       (9)    $209. 18 
63  ^81_  35 

c.yds.  eft.   c.  in.  Iba.    oi.    dwt.    grn.  M         «.  d. 

(10)     17  .  21      57     (11)   3  .  8  .   15  .  13    (12)   42  .10  .  9^ 
84  49  88 
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(13) 
(16) 

dys. 

5  . 

lbs. 

6  . 

hn.    min.  »ec. 

17  .  39  .  20 

120 

OZ.  dwt.   (fTB. 

2  .  3  .  17 
5382 

ft. 
3 

in. 
.  3 

64 

$23 

IbB   o*.  dre.  Be. 

(14)  74  .  n  .  6  .  2 

84 

a,      «.  4. 
(16)  13  .  7  .  4| 
275 

(17) 

ac. 

20 
2  . 

TO.  per.  yds. 

.  2  .  17  .  15  . 

mis.  fur.  per.  yds.  ft.  In. 

(18)  2.6.2.3.0.5 

37^ 

(19) 

6  .  H            (20) 
900 

bu.  pk.  pal. 
!7.15      (21)  10  .  2  .  1 
500              800 

When  the  Multiplier  w  not  a  Composite  number  and  large? 
\han  12,  the  easi-est  metfuMi  will  be  to  split  the  number  into  fao- 
tors  and  part^ : 

ThuB,  29  =  4  X7  +  1;  19  =  6X3-»-l;  39=  12  X  3 -h  3. 

Ex,  1.     Multiply  £2579.  Os.  Q^d.  by  23:il. 
2331=2000  ^  300  +  30  +  1. 

=1000  X  2  -f-  100  X  3  -»-  10  X  3  +  1. 

=10  X  10  X  10  X  2  +  10  X  10  X  3  -f  10  X  3  -(-  1. 

£  8.       d. 

3579  .     0  .  0|  for  I 
10 
25790       0     Yi  for  10 
10 
257900  .     6.3  for  10  x  10,  or  100 
10 

2579003  ;     2  .     ♦}  for  100  X  10,  or  J001>. 
o 

5158(»06  .     5  .  0     for  1000  X  2,  or  2000. 

add    773700  .   18  .  9     for  £257900.  6.".  M.  X  3,  or  for  30O 

a.ld      77370  .1  lOi  for  £25790.  0«.  l^d.  X  3,  or  for  30- 

atld       2579  .     0  OS  for  1. 

6011656  .     5  8i  for  2000  -f  ;{00  -f  3ii  -»-  I.  or  2:i:U 
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Kx    XXVI. 


cwt   qrs.    lb*,     oa. 

n)     3  .  3  .   21   .   5 

89 

cwt.  qrs.    Ib».     o«.    dni 
(4)    2  .  3  .  23  .  6 


».                 lbs.    oa.    dwr.    (^. 

i        (2)    6  .  2  .  3  .  J7 

)                      Mm 

(3) 

£ 

4 

•2  .  r,  .  'J. 

I.    dn. 

J  .  7                                (5) 
627 

lbs.     OS.  drs.    sc.    grs. 
(6)     15  .  2  .  3  .  2  .  7 
712 

s.     d. 

.   18  9^ 
561 

(7)  If  a  ni»n  gets  $2.25  a  day,  how  much  will  that  be  in 
209  days  ? 

(8)  When  wheat  is  selling  for  $1.27  a  bushel,  how  many 
dollars  will  a  fanner  get  for  a  load  of  52  bu.shels  of  wheat? 

(9)  A  butcher  had  an  ox  weighing  1025  Il)s.,  live  weight, 
at  6  cents  a  pound  how  much  will  he  have  to  pay  altogrther? 

(10)  A  boiler-builder  bought  29  boiler  plates,  each  weigh- 
mg  1  qr.,  17  lbs.,  8  oz.,  what  wavS  the  weight  of  the  whole  of 
them  ? 

(11)  If  the  Government  of  Ontario  sells  one  hundred  thou- 
sand acres  of  wild  land  for  forty  cents  an  acre,  how  many 
dollars  will  it  obtain  for  the  whole? 

COMPOUND  DIVISION. 

48.  CoMPorrND  DmsiON  is  the  method  of  dividing  a  com- 
pound number,  that  is,  a  number  composed  of  several  denom- 
inations, but  all  of  the  same  kind,  into  as  many  equal  parts 
as  the  divisor  contains  units  ;  and  also  of  finding  how  oftfn 
one  compound  number  is  contained  in  another  of  the  saiue 
kind. 

IVJi^n  ih^,  Dimsor  ift  a  number  e.ith'^r  lanjer,  lyr  not  Inrger 
than  12. 

RuLK.  Place  the  numbers  as  in  Simple  Division;  then 
find  how  often  the  divisor  is  contained  in  the  highest  denomi- 
nation of  the  diA-idend;  put  this  number  down  in  the  quo 
tieut ;  multiply  as  in  Simple  Division  and  subtract. 

If  there  be  a  remainder,  reduce  that  remainder  to  the  next 
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mferior  denominatiou,  adding  to  it   the  nunilter  of  that  di»- 
Qotiunation  in  the  diWdend,  and  repeat  the  division. 
Carry  on  this  process  through  the  whole  dividend. 

Wtien  tfte  Divisor  m  leas  than  12. 
Ex.  I.     Divide  £676.  19«.  9^^.  by  11. 
&  a.  d. 

111676      19        9*  £676-7-  11  gives  £61  as  a  quotient 

-  '      I  and  £5  over;  £5+ 196.  =  119s.,  119.s. 

bl  .  lU  .  10^  rem.8^.-r  11  gives  lOs.  as  a  quotient  and 
98.  over  ;  9a.  +9c?.  =^  117^.,  117^/.  -i-11  gives  10t£.  as  a  quotient 
and  Id.  over;  Id.  ■¥2»j.  =807.,  30y.  -r  11  gives  2  as  a  quotient 
and  rem.  8g. 

Whtii  the  Divisor  is  greater  than  IS  ami  not  a  Composite 
mmiber,  the  work  may  stand  thus  : 

Ex.  2.     Divide  £297.  4«.  ^d.  by  73. 

By  the  Rule, 

£.        t.     d.  We  fijat  subtract  £4  taken  73 

73 )  297  .  4  .  b  (  £4  times,  i.e.   £292  from  £297.  4**. 

292  8d.,  there  remains  £5.  4.s.  8(^. 

~5~  Now   £5.   4«.   8cZ.  =  104.>,'.   M., 

20  [add  the  4«.l  irom  this  we  subtract  Ls.  taken 

7Q\inrn  73  times,    i.e.    73«.    from    104«., 

)  ^"4  (1«.  ^jj^^g  remains  31*-.,  . ' .  there  is  \s. 

'z^ in  quotient. 

31  31«.  Sd.  =SSOd.,  from  this  we 
12  [add  the  Sd.]        subtract  5d.  taken  73  times,  i.e. 

73  r380  (  6d.  365(i.,  there  remains  I5d.  over 

3g5  .-.£4.  Is.  bd.  goes  73  times  in 

-r^  £297.  4«.  8<i.,  and  15t/.  over. 

15 
.*.  the  Quotient  i«  £4,  U.  bd.  and  \bd.  over. 

H^Aen  </t^  Divisor  is  a  Compysite  number  greater  than  12, 
wc  may  divide  as  in  Ex.  1,  surcessivdy  by  each  /actoi',  and  the 
last  quotient  so  oUahml  will  be  tfte  required  quotient. 

Ex.  3.     Divide  975  mis.,  3  fur.,  24  per.  by  56. 

Since  56  =  8  X  7,  the  work  may  stand  thus : 
mlB,      fur.    per. 
8  I   975  .  3  .  24  Note.     The  same  result  would  be  ob- 

7       121      1      18         tained   by   dividing  iinit   by   7  and  theu 

I  .Jl — : 1 —          by  8. 

17  .  3  .  14  ^ 


COMPOUND  DIVISION.  ^ 

Ex.  XXVI L 

(1)  £278.  15;*.  8rf.-^5. 

(2)  237  1b8.,  5oz..  ed^^-t.-T-S. 

(3)  217  mis.,  5  fur.,  16  per.,  2  yds.  —  d* 

(4)  1 15  yds.,  2  qrs.,  2  nls.  -j-  5. 

(5)  86.5  lbs.,  9  oz.,  2  sc,  10  grs.  -r  6. 

(6)  £2078.  17«.  U(/.-^H. 

(7)  67  tons,  13  c^ii.,  1  qr.,  17  lbs  --:-27. 

(8)  976  ac.,  2  ro.,  19  per.,  25  yds.  —  oo. 

(9)  612  cwt.,  17  lbs.,  2  drs.  ~  705. 

(10)  8627  mis.,  6  fur.,  2  yds.  H-  1247. 

(11)  612  bu.,  2  pks.,  1  gal.  2  qts.  H- 96. 

(12)  £2851.  16,«».  4^rf.^54. 

(13)  247  lbs.,  10  oz.,  7  drs.,  1  sc.  --57. 

(14)  200  mis.,  3  fur.,  6  per.  H-  211. 

(15)  416  ac.,  3  ro.,  19  per.,  7  yds.  -f-  313. 

(16)  614  tons,  2  cwt..  3  qrs.  H-  564. 

(17)  917  c.  yds.,  9  c.  ft.,  100  c.  in.  -r-  1C3. 

(18)  926  lbs.,  5  o/.,  3  drs.,  2  sc.  -^  212. 

(19)  3068  lbs.,   8  dwt. -i- 634. 

(20)  £1914.  10s.  5rf.  -i-  758. 

(21)  £215.  12«.  6i(/.-f-317. 

(22)  125  yrs.,  127  dys.,  16  hrs.,  47  min.  -r-  397- 

(23)  $2267.84  —  267. 

(24)  $5693.75-^425. 

(25)  If  a  person  earned  ^600  a  year,  how  much  is  that  a 
day?  How  much  per  day,  omitting  the  Sundays ? 

Not".     A  year  =  365  days.  ^^ — — — 

(26)  A  farm  of  57  acres  is  let  for  $265.05;  for  a  year  ;  how 
much  is  that  for  an  acre  ? 

(27)  A  farmer  sold  57  bushels  of  wheat  for  $65.55  ;  how 
much  did  he  get  for  one  bushel  ? 

(28)  The  annual  rent  of  a  house  is  $132  ;  how  much  must 
be  put  aside  every  week  so  <*s  to  liave  the  whok  rent  ready 
ftt  the  end  uf  the  ye&r  ? 


w 
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WTwn  the  (fivwnr  and  dimdend  are.  hoth  compound  nmnhert 
of  the  name  kiyul. 

RuLR.  Reduce  both  niiml>ers  to  the  same  denomination. 
Divide  as  in  Simple  Division.  The  Quotient  wilJ  be  the 
answer  required.  Ex.  1.  How  often  is  3j».  Id.  contained  in 
£8.  15.S.  Id.  ? 

3^.  Id.      £8.  15«,  Id. 
VI  20  ReoAon  for  tlw  Htdf.. 


43 


175 
12 

2107 

43)2107(49 

172 

"387 
387 


3^.  7rf.=43ri.,  £8.  15.S.  7^:?.  =  2107^7. ; 
AM.  subtracted  49  times  from  21 07 ^A 
leavea  no  remainder. 


.*.  49  times  is  the  answer. 


Ex.  2.  I  employ  twic.;  aa  niauy  men  as  women,  the 
wages  of  the  former  are  3k.  M.  each,  and  of  the  latter  1«.  10'/ 
each  per  day.  The  weekly  wages  amount  to  £23.  17«.  How 
manv  men,  and  how  many  women  do  I  employ? 

£23.  17.S. -H6  =  £3.  19>?.  6(?.  =054^^  =  ara^  of  daily  wage's 
Daily  wages  of  2  men  and  I  woman  =  3.9.  Qd.  X  2  +  \».  10/- 

=  8«.  10rf.  =  106^/. 
106)954^^ 

954  .-,  there  are  18  men  and  9  women. 

Ex.  XXV 111. 

Divide, 

( i )  £f>84.  7«.  ^L  by  £76.  0^.  lOrf. 

(2)  £171.  1>».  lOif/.  by  £57.  0/?.  l\d. 

(?>)  9  lbs.,  9  o7..,  3  dwt.,  12  grs.  by  5  dwt.  9  grs, 

(4)  4  mis.,  1  fur.,  2  yds.  by  1  ml.,  3  fur.,  2  ft. 

''>)  6  cwt.  2  qrs.  by  1  qr.,  3  oz. 

n*>)  12  lbs.,  «  oz.,  2  sc,  by  1  lb.,  6  oz.,  2  so.,  10  gr». 

(7)  3  yds.,  1  qr.,  2  nla.  by  1  qr.,  2  nls. 

'^\  1  dy.,  1  hr„  12  min   by  1  hr.  3  min. 

f")  5  sq,  per.,  7  yds  ,  108  in.  by  2  yds.  1  ft. 

(10)  .fl41.05by  .!!'2.17. 

fll)  $221  by  $2.21. 
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49.     To  reduce  old  Canadian  to  the  Decimal  Currency, 

Rule.     Multiply  the  pounds  by  4,  the  product  is  dollars. 
Multiply  the  shillings  by  20,  the  product  is  cents. 
Reduce  the  pence  to  farthings  and  add  the  given  farthings, 
if  any ;  then  multiply  by  5  and  divide  by  12,  the  quotient 
is  cents. 
The  .sum  of  these  results  is  the  answer  required. 
How  many  dollars  and  cents  in  £72.  19s.  9^^.  ? 

£1  =  $4,  .  ■.  £72  =  $72  X  4  =  $288.00 
1«.  =  20  cts. ,  .  • .  19s.  =  19  X  20  cts  =       3. 80 
O^rf.  =  38ri.,  .  •.  38^.  X  6  -r  1 2  =  190  -M2  = 15^ 

$291.95^1 
Therefore  the  required  answer  is  $291. 95  ^|. 


Ex. 

XXIX. 

many  dollars  and  cents 

in 

(1)      £25.     6s. 

3dL 

(2) 

£57. 

19s.  2d. 

(3)    £207.  17s. 

%d. 

(4) 

£15.3. 

18s.  5cZ. 

(5)    £217.  17s. 

Od. 

(6) 

£319. 

15s.  l\d. 

(7)    £612.  19s. 

Wid. 

(8) 

£63. 

9s.  9|a:. 

(9)    £912.  12s. 

6rf. 

(10) 

£711. 

5s.  b\d. 

(H)  £1117.    Os. 

Ud. 

(12) 

£47. 

Is.  9d. 

(13)  £2017.    6s. 

M. 

(14) 

£75. 

9s.  S^'l. 

(15)      £37.  18s.    7K  (16)      £87.  13s.  9d. 

50.  To  reduce  dollars  and  cents  to  Halifax  or  old  Canadian 
Currency, 

Rule.     Divide  the  dollars  by  4,  the  quotient  is  pounds. 

If  there  is  any  remainder  bring  it  to  cents  and  add  the  given 
cents  if  any ;  then  divide  by  20,  the  quotient  is  shillings. 

If  any  ceuts  are  left,  multiply  them  T)y  3.  and  divide  by  5; 
tho  quotient  is  pence.  By  arranging  these  several  quotients 
properly,  the  required  answer  is  obtained. 

How  many  pounds,  shillings  and  pence  in  $1279.12^? 
41  ]979  12^  $3+  12i  cts.  =  .300  cts.  +  12|  cts.  = 

W-^ — l-^o  312^  cts.  ;  312i   cts. -^20  =  15s.    and 

£319  and  ,f 3  over.       jo^  cts.  over ;  12^  cts.  X  3  -r  5  =  l^d. 

Therefore  the  answer  is  £319.   15*.  7^^.     The  above  is  evi 
deutly  correct;  because  64  =  £1.  20  cts.  =  \2d.,  5  cts.  =  'id- 
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Ex.  XXX. 

How  many  pownds,  shillings  and  pence  iii 

(1)      $217.25               (2)      $327.55  (3)  $17.3» 

(4)        %M.m               (5)        $75.95  (o)  fl25.37i 

(7)      $S67.87i              (8)     $1162.40  (9)  $139.3.f)2^ 

(10)     $1937.20              (11)     $2220.29  (12)  $3785.48 

Ex.  XXXI. 

MI.1CELLANEOU.S    EXAMPLKS. 


(1)  The  population  of  the  counties  on  the  river  St.  Law- 
rence in  1861  was  as  follows:  Leeds,  thirty-five  thousand 
seven  hundred;  Grenville,  twenty-four  thousand  one  hun- 
dred and  ninety-one;  Dundas,  eighteen  thousand  seven 
hundred  and  seventy-seven ;  Storniont,  eighteen  thousand 
one  hundred  and  twenty-nine;  Glengarry,  twenty-one  thou- 
sand one  hundred  and  eighty-seven.  Find  the  total  popula- 
tion of  these  five  counties. 

(2)  By  the  census  of  1848,  the  population  of  Montreal 
was  fifty-five  thousand  one  hundred  and  forty-six;  of  To- 
ronto, twenty-three  thousand  five  hundred  and  three;  of 
Hamilton,  nine  thousand  eight  hundred  and  eighty-nine;  of 
Ottawa,  six  thousand  two  hundred  and  seventy-five  ;  of 
Kingston,  eight  thousand  three  hundred  and  sixty-nine  ;  of 
London,  four  thousand  five  hundred  and  eighty  four.  Find 
the  whole  population  of  those  cities. 

(3)  Add,  one  hundred  thousand,  two  hundred  and  twenty- 
nine  thousand  seven  hundred  and  thirteen,  fifty-eight  thou- 
sand seven  hundred  and  five,  six  hundred  and  twelve 
thousand  five  hundred  and  seventeen,  nine  hundred  and 
ninety-nine  thousand  nine  hundred  and  ninety -nine,  eight 
hundred  and  thirty-three  thousand  seven  hundred  and  nine- 
teen, seven  hundred  and  sixty-eight  thousand  three  hundred 
and  nine,  fifty  thousand  and  fifty. 

(4)  Add,  five  thousand  and  five,  seven  thousand  and  eight- 
een, seventeen  thousand  nine  hundred  and  fifteen,  twenty- 
eight  thousand  seven  hundred  and  nineteen,  nine  thousand 
and  twelve,  eight  hundred  and  seven  thousand  five  hundred 
and  twelve,  seven  hundred  and  seventeen  thousand  and 
seventeen,  ninety-three  thousand  five  hundred  and  two,  two 
hundred  and  twelve  thousand  six  hundred  and  seven. 
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(6)     How  many  miles  in  178006  inches  ? 

(6)  In  1848  the  value  of  the  imports  into  Canada  was 
18375180.20  ;  in  1861,  the  value  of  theimjjorta  was  $43054836 ; 
the  population  at  the  former  date  was  1493332,  at  the  latter 
2506755.  Find  Ist.,  the  value  of  the  imports  for  each  person 
in  1848  and  i»>  1861,  and  2nd.,  the  difference  between  these 
values. 

PAPKR  11. 

(1)  WTia\  .s  the  price  of  818  bushels  of  wheat  at  8^.  lO^rf. 
per  bushel  ? 

(2)  A  farmer  sold  67  bushels  of  wheat  at  $1.62  a  bushel ; 
bought  a  suit  of  clothes  for  $18,  82  yards  cotton  at  13^  cents 
a  yard,  a  stove  for  $16.  How  much  was  left  of  the  price  of 
the  wheat  ? 

(3)  If  a  Government  was  to  divide  72812  acres  equally 
among  397  discharged  soldiers,  how  much  would  each  re- 
ceive ? 

(4)  A  farmer  brought  160  bushels  of  wheat  to  mill  when 
wheat  was  worth  $1.60  per  bushel,  and  in  exchange  got  27 
barrels  of  flour.  How  much  was  he  charged  for  the  iloui 
per  barrel ? 

(5)  A  merchant  has  a  piece  of  cloth  containing  42^  yards, 
worth  6.9.  6ir/.  a  yard.  How  many  dresses  of  8^  yards  each 
can  be  made  out  of  it,  and  v/hat  will  each  coat  ? 

(6)  A  farmer  sold  in  the  Toronto  market  618  barrels  of  flour 
for  £1.  13.9.  9^^.  per  barrel ;  and  bought  84  yards  of  cotton  at 
17  cents  a  yard.  5  lbs.  tea  at  3.s.  dd.  a  lb.,  2  tons  of  coal  at 
£1.  15.9.  per  ton,  8  sheep  at  £2.  lis.  9d.  each,  15  head  of  cattle 
at  £12.  19.9.  9d.  each.  How  much  can  he  deposit  in  a  bank 
allowing  that  he  takes  5^0  home  with  him  ? 

PAPER    III. 

(1)  In  one  year  there  were  coined  in  the  British  mint 
203761  pounds  of  gold,  value  £9520732.  14.9.  Qd.  Required 
the  value  of  each  pound  ? 

(2)  Three  persons  bought  a  ship  for  ^6.3000;  the  first 
taking  one  share,  the  second  three,  and  the  third  five.  How 
much  do  they  severally  pay  ? 

(2)     If  a  contribution  of  £354.  11.9.  M.  is  made  up  in  equal 
ihares  by  26  men,  how  much  must  each  give  ? 
(4)     What  is  the  29th  part  of  10  ac.,  2  fc,  7  per.,  2  yds ? 

J! 
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(5)  Divide  300  tons,  15  cwt.,  3  qra.,  equally  among  347 
men.     How  much  will  each  get  ? 

(6)  Soldiers  marching  in  quick  time,  make  110  steps  in  a 
minute,  each  step  2  ft.  6  in.  long.  In  what  time  would  a 
company  of  soldiers  march  20  miles  in  quick  time,  allowing 
half  an  hour  for  rest  ? 

PAPER  IV. 

(1)  Add  together  £6.  lis.  6d.,  $30.27,  £3.  Us.  9d.  $75.83; 
giving  your  answer  in  decimal  currency. 

(2)  Three  boys  went  out  together  to  fish,  the  first  caught 
eight,  the  second  as  many  and  three  more,  the  third  as  many 
as  his  two  comrades  all  but  one.  How  many  did  each  of  the 
last  two  boys  catch  ? 

(8)  Three  boys,  Thomas,  William,  and  Alexander,  had 
between  them  6  cents  ;  Thomas  had  one,  William  two,  and 
Alexander  three  ;  they  bought  fifty -four  marbles  with  their 
money.     How  many  ought  each  boy  to  get  ? 

(4)  Four  men  went  out  one  night  to  fish,  borrowing  both 
boat  and  nets.  A  man  was  to  have  4  shares  of  the  catch  as 
often  as  the  owner  of  the  net  was  to  have  one  ;  but,  a  man 
was  to  have  only  two  shares  as  often  as  the  owner  of  the 
boat  had  one.  The  catch  was  four  barrels  of  herrings. 
\^Tiat  was  each  party's  share  in  dozens  ;  each  barrel  contain- 
ing 38  dozens  of  herrings  ? 

(5)  It  is  found  by  observation  that  in  each  square  inch  of 
the  human  skin  there  are  about  100()  pores  ;  and  the  surface 
of  the  body  of  a  middle  sized  man  contains  about  2304  square 
inches,  or  16  square  feet.  Required,  the  number  of  pores  in 
the  surface  of  such  a  body,  999  being  supposed  to  be  con- 
tained in  each  square  inch  ? 

(())  The  sum  of  two  numbers  is  84889 ;  the  difference  be- 
tween them  is  889.     What  are  the  numbers  ? 

PAPER   V. 

(1)  Find  the  product  of  72678397  and  86073? 

(2)  The  quotient  is  73697  ;  the  remainder  3687  ;  the  di- 
snsor  1 1 689.     Find  the  dividend  ? 

(3)  The  minuend  is  twenty-seven  thousand  eight  hundred 
and  twelve ;  the  difference,  fifteen  thousand  nine  hundred 
and  eight.     Find  the  subtrahend  ? 

(4)  There  are  seven  addends  all  equal  ;  their  sum  is 
flighty-nine  thousaufl  two  hundred  and  sixty-four.  Fitn\ 
one  of  them  ? 
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(5)  In  the  census  of  1861,  Rutland  contained  twenty-two 
thousand  nine  hundred  and  eighty-three  inhabitants;  North- 
amptonshire, ninety-six  thousand  eight  hundred  and  one ; 
Huntingdonshire,  sixty-four  thousand  one  hundred  and 
eighty- three  ;  Leicestershire,  ninety- one  thousand  three  hun- 
dred and  eight ;  Nottinghamshire,  one  iiundred  and  ninety 
thousand  and  sixty.  What  was  the  sum  of  the  population 
of  the  above  five  counties  in  1861  ? 

(6)  During  the  Crimean  war,  out  of  the  French  army  theie 
were  killed  in'^action  or  missing  ten  thousand  two  hundred 
and  forty  ;  drowned  in  a  wreck,  seven  hundred  and  four  ; 
died  of  various  diseases  before  the  battle  of  Alma,  eight 
thousand  and  eighty-four  ;  died  of  disease  before  Sebastopol, 
four  thousand  three  hundred  and  twelve  ;  died  in  hospitals, 
&c.,  seventy-two  thousand  two  hundred  and  forty-seven. 
How  many  were  lost  altogether  't 

PAPER    VI. 

(1)  In  1861  the  population  of  Edinburgh  was  160302  ;  of 
Glasgow,  168705  more  than  that  o,f  Edinburgh ;  of  Aberdeen 
71973 ;  of  Inverness,  24527  more  than  that  of  Aberdeen. 
What  was  the  total  population  of  all  these  places  in  1861  ? 

(2)  The  paid  up  capital  of  each  of  the  following  Banks 
doing  business  in  Ontario,  is :  of  the  Bank  of  >fontrfial, 
$6000000  ;  Bank  of  British  North  America,  14866(566  ;  of 
Quebec  Bank,  $1467750 ;  of  Bank  of  Toronto,  $800000 ;  of 
Ontario  Bank,  !$1 909640  ;  of  Koyal  Canadian  Bank,  f  590382  ; 
of  Merchants'  Bank,  $862033.  Kind  the  total  amount  of  the 
paid  up  capital  of  the  above  named  Banks  ? 

(3)  The  amount  of  revenue,  from  the  named  sources  du- 
ring 1866,  was  as  follows:  Customs,  $7328146.68;  Excise, 
$1888576.76;  Postage,  $621936.42;  Public-works,  $417474*; 
Education,  $66554;  Common  School  Fund,  $122142.77. 
Find  the  whole  revenue  from  these  sources? 

(4)  A  person  has  $975.  He  buys  a  team  for  $375,  a  wagon 
for  $82,  a  plough  for  $16,  a  stove  $16,  a  reaping  machinolror 
$153,  12  sheep  for  $8  each,  2  cows  $25  each,  3  pigs  $6  a 
piece,  pays  his  servantman  3  months'  wages  at  $20  a  month, 
and  the  rest  he  lays  out  in  Hour  at  SI. 75  per  100  pounds. 
How  many  pounds  of  flour  will  he  have? 

(5)  Among  635  men  divide  equally  86895  acres. 

(6)  How  uiany  inches  in  10  nils.,  3  per.,  4  yd».f 
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GREATEST  COMMON  MEASUftE. 

51.  A  MEASURE  ot  any  giveu  uumber  is  a  number  which 
will  divide  the  given  number  exactly,  ».  e.  without  a  remain- 
der. 

Thus,  2  is  a  measure  of  6,  because  2  la  contained  3  times 
exactly  in  6. 

52.  A  MULTIPLE  ot  any  given  number  is  a  number  which 
contains  it  au  exact  uumber  of  times.  Thus,  6  is  a  multiple 
of  2. 

53.  A  COMMON  MEASUKK  of  two  or  iijore  giv«)  numbers 
is  a  uumber  which  will  divide  each  of  the  given  numbers 
exactly.     Thus,  3  is  a  common  mtjasure  of  lii,  27,  and  3G. 

The  GREATEST   COMMON    MKA.-iUKE    (O.  C.   M. )  Of    tWO    Or    moro 

given  numbers,  is  the  greatest  uumber  which  will  divide  each 
of  the  giveu  numbers  exactly.  Thus,  9  is  the  greatest  com- 
mon measure  of  18,  27,  and  36. 

54.  To^fiiul  the  greatest  common  meavtre  oj  two  nuiabem. 
llULE.     Divide  the  greater  number  by  the  less. 

If  there  be  a  remainder,  divide  the  first  divisor  by  it. 

If  there  be  still  a  remainder,  divide  the  second  divisor  by 
this  remainder,  and  so  on  ;  always  dividing  the  last  preced- 
ing divisor  by  the  last  remainder,  till  notiiiug  remains. 

The  last  divisor  will  be  the  greatest  common  measure  re- 
quired. 

Kx.     Find  the  o.  c.  JL  of  144  and  240. 

By  the  Rule, 
144)240(1 
144 

96 )  144  ( 1  bringing  down  last  divisor  144  for  a,  dividend. 
96 

5)96(2 96       ..     ^       « 

9d        .'.  48iao.  CL  M.  Tvqnirwi 


LEAST  COMMON  MULTIPLE. 
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Ex.  XXXIl. 

Find  the  o.  c.  m.  of 

(1)     8  and  18.             (2)     6  aud  15. 

(3)     4  and  22. 

(4)     16  aud  28.           (5)     20  and  32. 

(0)     24  and  39. 

(7)     26  and  44.           (8)     30  and  42. 

(9)     36  and  56. 

(10)     46  and  116.       (11)     58  and  174. 

(12)     315  and  378. 

(13)     360  and  1 28.     (14)     180  and  210. 

(15)     310  and  630. 

(16)     1216  and  424.  (17)     127  and  445. 

(18)     6408  and  726' 

(19)    3(H2  and  3094.                (20) 

7040  and  7392. 

(21)     1441  and  1572.                (22) 

46436  and  23025. 

(23)     21168  and  204624.           (24) 

97482  and  29579. 

(25)     828597  and  738140.         (26) 

326337  and  737800. 

LEAST  COMMON  MULTIPLE. 

5&.  A  COMMON  MULTIPLE  of  two  or  more  given  numbei-s 
iB  a  number  which  will  contain  each  of  the  given  numbers 
au  exact  number  of  times.  Thus,  144  is  a  common  multiple 
of  3,  9,  18,  and  24. 

The  LEAST  COMMON  MULTIPLE  (l.  c.  m.  )  of  two  or  more 
given  numbers  is  the  least  number  which  will  contain  each 
of  the  given  numbers  an  exact  number  of  times.  Thus,  72 
is  the  least  common  multiple  of  3,  9,  18,  and  24. 

56.  When  the  lecust  comnivn  multiple  of  several  numbers  is 
required,  the  m,ud  convenient  practical  method  is  that  given  by 
the  following  Rule. 

Rule.  Arrange  the  numbers  in  a  line  from  left  to  right, 
with  a  comma  placed  between  every  two. 

Divide  those  numbers  which  have  a  common  measure  by 
that  commim  measure,  and  place  the  quotients  so  obtained 
and  the  undix-ided  numbers  in  a  line  beneath,  separated  as 
before. 

Proceed  in  the  same  way  with  the  second  line,  and  so  on 
with  those  which  follow,  until  a  row  of  numbers  is  obtained 
in  which  there  are  no  two  numbers  which  have  any  common 
mea.sure  greater  than  unity. 

Then  the  continued  product  of  all  the  divisors  and  the 
numbers  iu  th*«  last  line  will  be  the  least  common  multiple 
required. 

Note,     It  will  in  general  be  found  ftdvanta^eous  to  beein 
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with  t!ie  lowest  prime  number  2  as  a  divisor,  and  to  repeat 
this  as  often  as  can  be  done;  and  then  to  proceed  with  the 
prime  numbers  3,  5,  &c.,  in  the  same  way, 

Ex.  1.     Find  the  l.  a  m.  of  10,  12,  and  16. 

By  the  Rule, 

2     10      12      16     '0=2X5,  12=2X2X3,  16  =  2X2X2X2. 

—  ' 1. -L.  c.  M.  must  clearly  contain  as  factors 

2       5,      6,      8         2X5  for  10. 

6,      3,      4         2X5X2X3  for  10  and  12. 

2X5X2X3X2X2  for  10,  12,  and  16. 
.  •.  L.  cs.  M.  =  2  X  2  X  5  X  3  X  4  =  240. 

Note.  The  process  of  finding  the  L.  C.  m.  may  often  be 
shortened  by  striking  out  in  the  same  line  every  number 
which  exactly  measures  any  other  number  in  that  line. 

Ex.  2.     Find  the  l.  c.  m.  of  9,  14,  16,  18,  24,  3G,  and  38. 


^,  1.4, 16,^?^,  24,  36,  38  Every  multiple  of  36  must  be 

-ij — Q ,9    ^o    ^Q  a  multiple  of  9  and  of  18  ;    .* . 

''.3 ^JlJl'Jy  strike  out  9  and  18:  for  the 

7,    4,  6,    9,  19  same  reason  strike  out  3  in  the 


7,    2,  %,    9,  19        4th  line. 

O.  M.^2  X  2  X  2  X  7  X  2  X  9  X  19=19152. 


Ex.  XXXTTl. 
Find  the  l.  c.  m.  of 

(I)    2,  4,  and  10,  (2)    8,  9,  and  12. 

(3)     12,  16,  and  Ih.  \A)    20,  28,  and  36. 

(5)     16,  24,  and  30.  {6)     24,  56,  and  84. 

(7)     15,  25,  and  105.  (8)     6,  33,  24,  and  32. 

(9)     7,  21,  6,  14,  and  25.  (10)     7,  8,  9,  10,  and  12. 

(11)     24,  28,  36,  22,  and  16.         (12)     2,  5,  45,  15  and  25. 
(13)     9,  4,  8,  15,  and  27.  (14)     16,  20,  24,  21.  and  3 

(15)  4,  5,  7,  8,  15,  21,  and  30. 

(16)  2,  7,  9,  13,  15,  52,  and  Q\ 

(17)  3,  7,  21,  11,  77,  and  198. 

(18)  100,  56,  35,  125,  and  150 

(19)  22,  55,  19,  15,  95,  and  133. 

(20)  48,  64,  27,  33,  110  and  Ifio! 
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SECTION   IV. 


FRACTIONS. 

67.  Let  anity  be  represented  by  the  line  AB,  which  w^ 
will  consider  to  be  one  yard  in  length. 

Suppose  AB  to  be  divided  into  3  equal  parts  AD,  DE, 
EB  ;  then  one  of  such  parts  AD  -^  D  E  h  f  O  C 
is  a  foot  or  one-third  part  of  the  •  ■  •  •  • 
yard,  and  it  is  denoted  thus  ^  (read  one-third) ;  two  of  thenj 
AE,  or  two  feet,  thus  §  (read  two-thirds) ;  three  of  them  AB, 
or  three  feet,  or  the  whole  yard,  thus  t  or  1. 

If  another  equal  portion  BF  of  a  second  yard  BC,  divided 
in  the  same  manner  as  the  first,  be  added,  then  AF,  or  foui 
feet,  is  denoted  thus  ^  ;  and  so  on. 

Such  expressions,  representing  any  nuuil>er  of  the  equal 
parts  of  a  unit,  i.  e.  of  a  quantity  which  is  denoted  by  1,  are 
called  Broken  Numbers  or  Fract'ions. 

58.  A  Fraction  denotes  one  or  more  of  the  equal  parts 
of  a  unit ;  it  is  expressed  by  two  numbers  placed  one  above 
the  other  with  a  line  between  them  ;  the  lower  number  is 
called  the  Denominator  (Den'.),  and  shews  into  how  many 
equal  pjirts  the  unit  is  divided ;  the  upper  is  called  the  Nu- 
MEKATOR  (Num'. ),  and  shews  how  many  of  such  part^  are 
taken  to  form  the  fraction. 

69.  A  Fraction  also  represents  the  quotient  of  the  nam'. 
by  the  den'. 

Thu8  t  =  2  -r  3  ;  for  we  obtain  the  same  result,  whether 
3 
we  divide  one  unit,  AB  or  1  yard,  into  three  eijual  parts  AD^ 
DE,  EB,  each  =  1  ft.  or  12  in. ,  and  take  two  of  such  parts  AB. 
(represented  by  §),=  12  in.  X  2^=24  in.,  or  divide  2  units.  At 
or  2  yards,  into  three  equal  parts,  AE,  EF,  FC,  each  =  2  ft.  oi 
24  in.,  and  take  one  of  such  parts  AE',  which  is  equal  to  ^rc 
part  of  AC  or  2  units,  or  =  2 -r  3.  Hence  |  and  2 -f-  3  have 
the  same  meaning. 

60,  When  fractions  are  denoted  in  the  uiann«r  »l>oTe  «x- 
plaiutnl,  they  are  oaUed  Vulgar  Frai  i  m)n«k 
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61.  FractionR,  whose  den**,  are  composed  of  10,  or  of  10 
multiplied  by  itself  any  number  of  times,  are  called  Droi- 
MAL  Fractions,  or  Decimals. 


VULGAR  FRACTIONS. 

fi2.  In  treating  of  the  subject  of  Vulgar  Fractions,  it  if 
usual  to  make  the  following  distinctions  : 

(1)  A  PROPER  FRACTION  i?  one  whose  num'.  i§  less  than 
the  den'. ;  thus  |,  |,  ^,  are  proper  fractions. 

(2)  An  improper  fraction  is  one  whose  num'.  is  equal 
to  or  greater  than  the  den'. :  thus,  |,  ^,  ^  are  improper  frac- 
tions. 

(3)  A  SIMPLE  fraction  is  one  whose  num'.  and  den^ 
are  simple  integer  numbers  ;  thus,  J,  |  are  simple  fractions. 

(4)  A  MIXED  NXTMBER  is  compoaed  of  a  whole  number 
and  a  fraction  ;  thus  5|,  7|  are  mixed  numbers,  representing 
respectively  5  units,  together  with  ^th  of  a  unit ;  and  7  units, 
together  with  fths  of  a  unit. 

(5)  A  COMPOUND  fraction  is  a  fraction  of  a  fraction  ; 
thus  i  of  f ,  f  of  I  of  t\,  are  compound  fractions. 

(6)  A  complex  fraction  is  one  which  is  either  a  frac- 
tion of  a  udxed  numlser  in  one  or  both  terms  of  the  fraction  ; 

thus,    i    ^i  _?.    ?i    ^  ^^  ^  are  complex  fractions. 
f     3'  41'  5i'       2i 

63.  It  is  clear  from  what  has  been  said,  that  every  whole 
number  or  integer  may  be  considered  as  a  fraction  whose 
den^  is  1  ;  thus,  5  =  f ,  for  the  unit  is  divided  into  1  part 
comprising  the  whole  unit,  and  5  of  such  parts,  that  is  5 
units,  are  taken. 

64.  To  multfply  a  fraction  hy  a  whole  number. 

Rule.     Multiply  the  numerator  by  the  whole  number. 

-       .         For  in  i  and  ^,  the  unit  is  divided  into 

_      „ _     5  equal  parts,  and  twice  as  many  parts  are 

6  5     ^*  5     taken  in  ^  as  are  taken  in  f. 

Ex.  XXXIV. 

Multiply  (1)  «  and  H  each  separjely  by  2,  3,  5,  7,  9,  and 
12  ;  and  (2)  J|  and  ,Vr  e»ch  separately  by  6,  8,  II,  106  and 
157. 
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65.     To  divide  a  fraction  by  a  whole  numhtr. 

RuuE.     Multiply  the  denominator  by  the  whole  number. 

2  2          2  The  value  of  each  part  in  \  is  twict 
r  "^  2=  - — -  = ng  large  aa  the  value  of  each  part  iu 

^  10  tV  ;  ^iit  the  same  number  of  partd  are 

taken  in  each,  . '.  |  ia  twict  as  large  »a  t*o»  or  |  -r  2  =  i=<». 

Ex.    XXXV. 

Divide  (1)  |  and  {  each  separately  by  2,  3,  5,  6,  9,  and  12; 
and  (2)  ^  and  \l  each  separately  by  3,  5,  11,  66,  and  100. 

bo.  If  the  numerator  and  denominator  of  a  fraction  be 
both  multiplied,  or  both  divided,  by  the  same  number,  the 
value  of  the  fraction  will  not  be  altered. 

3  3X2      6  Since  8  =  4X2,  two  of  the  parts  in  |  are 
~  =  .       9  ^^  ft        equivalent  to  one  of  the  parts  in  f  ;  but 

since  6  =  3  X  2,  there  are  twice  as  many 
parts  taken  in  f  as  there  are  in  |,  therefore  f  =  |.  In  figure, 
Art.  57,  AE  represents  either  ^rd  or  fths  of  AQ. 

07.     Hence  it  follows  that  a  whole  number  may  be  con 

verted   into  a  vulgar  fraction  wiiji  any  required  den'.,  b) 

multiplying  the  number  by  the  required  den',  for  the  num"^ 

of  the  fraction,  and  placing  the  required  den',  underneath. 

5 

For  6  =  -,  and  to  convert  it  ifito  *  fraction  with  a  den',  6 

6      5  X  6      30  5      5  X 17      85 

or  17,  we  have  5  =  -  = =  — ;  also  5  =  -  = =  — 

1       1X6       6  1       1  X 17  .    17 

Ex.  XXXVI. 

Reduce  (1)3,  5,  8,  15,  to  fractions  with  den".  2,  9,  and  13 
and  (2)  9,  12,  17,  37,  to  fractions  with  den". .8,  10,  and  57. 

68.  To  repi^esent  an  improper  fr action  cw  a  whole  or  mixed 
u  umber. 

K  ULK.     Divide  the  numerator  by  the  denominator. 

If  there  be  no  remainder,  the  quotient  ^^iil  be  a  whole 
number. 

If  there  be  a  remainder,   put  down  the  quotient  as  the  in- 
tegral part,  and  the  remainder  a«  the  num^  of  the  fractional 
part,  and  the  given  den',  as  the  den',  of  the  fractional  part. 
24  24 

Bx,      Beduce  —  and  —  to  whole  or  mixed  number*. 
4  5 


76  ARITHMETIG. 

By  the  Rule, 

24  „      24       4X6       6 

T  =  »-     F„,-=_-=-(A.t.«6,  =  & 

24  24       20  +  4       20       4  4 

_=4i.    For-  =  -^  =  -.-  =  4  +  -»4,. 

Ex.  XXXVII. 

Express  the  lollowing  improper  fractionii  as  mixed  or 
whole  numbers : 

(1)     |.         (2)     §.         (3)     V.        .(4)     V.         (5)  V. 

(6)    V-      (7)    V.      (8)    n.        (9)    !i.      (10)  v*'. 

(11)    W.  (12)  V/.     (13)   W/.   (14)  ^%^K  (15)  w.". 

69.  To  reduce  a  mixed  numher  ti.  an  improper /r  art  ion. 
Rule.     Multiply   the   whole   number    or    integer    by   the 

denominator  of  the  fraction,   and  to  the  product  add  the  nu- 
merator of  the  fractional  part. 

The  result  will  be  the  required  num"". ,  and  the  den',  of  the 
fractional  part  the  required  den*". 

Ex.     Convert  3f  into  an  improper  fraction. 
By  the  Rule, 

_3X4  -»-  3_  12-I-  S  _  1ft 
2  —         -         —       4      —  -J' 

3      3      3  X  4      3      12      3      12  +  3      16 

ForSf  =  -  +  -  =  - +  -=r— +  -  = =  — . 

141X4444  4  4 

Ex.  XXXVIII. 

Reduce  the   following   mixed   numbers   to  improper   frac 

tions: 

(1)     H.         (2)    2^.         (3)     l^.         (4)  17|.         (5)     12,» 

(6)    203H.        (7)    2^.            (8)    29J.  (9)    704,','^. 

(10)     900,Vt.     (11)     5^0.        (12)     53U-  (13)     2lT,='„n>. 

(14)     148111.     (15)     l^ni    (16)     25^VTrV  (17)     197,VA. 

70.  To  reduce  a  compound  fraction  to  its  equivalent  f»mpU 
fraction, 

RuLK.  Multiply  the  several  numerators  together  for  the 
numerator  of  the  simple  fraction,  and  the  several  denomina- 
tors together  for  its  denominator. 
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Ex.  1.     Convert  §  of  |  into  a  simple  fntctioft. 
Bv  the  Rule, 

2       5_2X5_10 

2  5  15  5  6 

For  -  of  -  =  twice  -  of-  =  twice  — r  3  =  twice  —  (Art. 65) 

3  6  3     6  6  18 

5X2  10 

= (Art.  64)  =  — . 

18  18 

Note  1.  Before  applying  the  at)Ove  Rule,  mixed  numbers 
must  be  reduced  to  improper  fractions. 

Note  2.  In  reducing  compound  fractions  to  simple  ones, 
we  may  strike  out  from  any  num^  and  any  den^  such  fac- 
tors as  are  common  to  both  ;  for  this  is  in  fact  simply  di- 
viding the  num'.  and  den^  of  a  fraction  by  the  same  number. 
(Art.  66.) 

Ex.  2.     Reduce  \  of  2^^  of  \^  to  a  simple  fraction. 

?  of  2,^,  of  1,V  =  ?  of  2i  of  L^  =  3  XJAX_51>l(i>i4L 
6  6      12       15      5X(3X4)X(3X6) 

3X0X^X7^X4    4 
~^X^y  4^3X5~3'  dividing  num».  and  den',  by  3,  5,  5,  4, 

factors  common  to  both. 


Ex.  XXXIX. 

Reduce  the  following  compound  fractions  to  simple  ones 

(1) 

foff                 (2)     lofif                 (3)     foffi. 

(4) 

AofVV-            (5)    iof2|.                (6)    §ofU. 

(7) 

18|  of  5i^j  of  10.              (8)     ll|of8f. 

(9) 

i  of  2^  of  9.                   (10)     ?  of  3|  of  3i. 

(11) 

f  of  A  of  \\  of  \\.        (12)     A  of  4g  of  A  of  6A  of  A. 

(13) 

^3  of  2i  of  \  of  lOi.       (14)     i  of  12i  of  *  of  1  of  i  of  9. 

(15)  T»,of  1  of  f§of  t  of  Aof  2of  A- 

(16)  I  of  i  of  ^  of  70|  of  A  of  lA  of  147. 

71.  A  fraction  is  in  its  lowest  terms,  when  its  numei^ 
•tor  and  denominator  are  prime  to  each  other. 

72.  To  reduce  a  fraction  to  its  lowest  term*. 
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Rflk.     Divide  the  numerator  and  denominator  by   their 
greatest  common  measure. 

Ex.     Reduce  i^  to  its  lowest  terms. 

By  the  Rule,  find  the  o.  c.  m.  of  176  and  484. 
176 )  484  (  2 
352 

132")  176(1  176      44X4       4 

1^  ^^^  i8i="ii3m=n<A^  ««•> 

44)  132  (.3 
132 

44)176(4        44)484(11 
176  44_ 

44      . '.  fraction  in  its  lowest  terms  = . 

44  11 


Ex.  XL. 
Reduce  each  of  the  following  fractions  to  its  lowest  terms : 
(1)     i.  (2)     H.  (3)    ^^  (4)    |o. 

(5)    n.  (6)    %%•  (7)    t^/t.  (8)     ,*A. 

(9)  ^i.     (10)  fm.     (11)  TV.V      (12)  mi 

(13)    ,W^.        (14)     %n%.         (15)    ,«AV  (16)     ,VAV 

(17)    \hHh       (18)    W*A\V     (19)    ffi?.  (20)     \m, 

(21)     llfHI.     (22)     m\%        (23)     fm-  (24)     mi|. 

73.  To  reduce  frnctioni*  to  equivalent  ones  with  a  common 
denominator. 

Rule.  Find  the  least  common  multiple  of  the  denomina- 
tors ;  this  will  be  the  common  denominator. 

Then  divide  the  common  multiple  so  found  by  the  de- 
nominator of  each  fraction,  antl  multiply  each  quotient  so 
found  into  the  numerator  of  the  fraction  which  belongs  to 
it  for  the  new  numerator  of  that  fraction. 

Note.  If  the  given  fractions  be  in  their  loioest  terms,  the 
above  rules  will  reduce  them  to  others  having  the  least  com- 
mon den^  :  if  the  leaM  common  den',  be  required,  the  given 
fractions  should  be  reduced  to  their  lowest  terms  before  the 
rule  is  applied. 

Ex.  1.  Reduce  H,  ^\,  and  ||  to  equivalent  fractions  with 
%  «ommoa  denominator. 
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BytheRule,12  |_I^24^6  .^  ^  ^^J2X2X3  =  72. 
2,    3 

.  • .  the  fractions  become  =  lLl?=  ^-^  (since  72  ^  12  =  6), 
12x6    72 

and  IL^^=51  (since  72 -f  24  =  3). 
24x3    72 

and  •!liL^  =  ^-?  (since  72-r36  =  2), 
36x2    72 

.  '.the  required  fractions  are  f  |,  j\,  and  f|. 

Note.  If  the  den",  have  no  common  meaanre,  the  work 
will  be  more  quickly  done,  by  multiplying  each  num'.  into  all 
the  den".,  except  its  own,  for  a  new  num'.  for  each  fraction, 
and  all  the  den",  together  for  the  common  den'. 

Ex.  2.  Reduce  §,  |,  and  \  to  equivalent  fractions  with  a 
common  den"^. 

L.  c.  M,  of  the  den".  =3x5x7  =  105. 

f      ,„   2x5x7  3xHx7  6x3x5  ^,  70   63   75 

.*.  tract".  = , -, ;  or — ,    — ,    - — . 

3x5x7    5x3x7    7x3x5        105     105     105 


Ex.  XLI. 
Renuce  the  fractions  in  each  of  the  following  sets  to  equiv- 
alent fractions,  having  the  least  common  den'.  : 

(1)     fandf  (2)     |and§.  (3)     |  and  5. 

(4)     fandf.  (5)     H  and  1^.         (6)     H  and  H- 

(7)    T^^and^J.       (8)     H?  and  f |^.     (9)     1^,  H,  and  A- 
(10)     A,  A,  and  |,  (11)     /^,  H,  andH.^ 

(12)     J,  A,  H,  and^V  (13)     H,  i^.  U,and^. 

(14)    /t,  i^,  if,  U,  and /,.     (15)     i|,  M,  tV,  and  i|.' 
(16)     A,  \%,  Va.  if.  \h  and  ||. 
(17)     h  t,  f,  and  U-  (18)     f,  I,  h  and  ^\. 

(19)     S,  4,  I,  f ,  and  iV  (20)     §,  t  i  and  A- 

74.  Whenever  a  comparison  has  to  be  made  between  frao 
tions,  in  respect  of  (heir  magnitudes,  they  must  be  reduced  to 
equivalent  ones  with  a  common  den'.  ;  because  then  we  shall 
have  the  unit  divided,  in  the  case  of  each  fraction  so  ob- 
tained, into  the  same  number  of  equal  parts  ;  and  the  re- 
spective num".  will  shew  n«  how   many   of   rack  parts  are 
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taken  iu  each  case,  or  which  ia  the  greatest  fraction,  whicn 
•  the  next,  and  so  on. 

Ex.     Which  is   the  greatest,  and  which   the  least  of  the 
11X4     12  X  3     10X5     11  +  4 
fractiom-j^g-'    J— ^'   -^-'    -^-^^ 

44     9     25         15 
The  fraot".   in  their  lowest  terms  areTT"   ~'    — 'andTT 

4o     10    24  14. 

L.  c.  M.  of  the  den".  =2520. 

44  X  56       24G4     9  X  252       2268 
.  •.  the  fractions  become   ^g^^  or  ^  j^^^^^  or  — 

25  X  105       2625     15  X  180       2700 
24  X  105  ^^  2520'    14  X  180  ^^  2520* 
11-^4  12  X  3 

•  *•   5  ^  g  is  the  greatest,  and  7T77X  the  least. 

Ex.  XLIL 
Compare  the  values  of 
(1)     §  and  ^.  (2)  I  and  A-  (3)  U  and  H- 

(4)     \,  I,  and  H.     (5)  H,  \h  aud  ll-     (6)  fB,  M,  »nd  \\. 
(7)     f  of  I,  i  of  I,  and  71.         (8)     \  I,  H,  U,  and  |^. 
(9)     ,»r  of  U  of  7i,  4i  of  ,«3,  b\  of  7i  of  11,  and  ^  of  4^  of  J 
of  14  ,^. 

(10)  m  of  //„  H  of  6J  ot  H  of  l^S  and  1  |  of  U  of  5^  of 

i  of  1^^. 
V\Tiich  is  the  greater. 

(11)  f  of  a  yd.  or  I  of  a  yd. 

(12)  i  of  a  yd.  or  |  of  a  yd. 

(13)  1^  of  A  of  If  of  n  of  a  loaf,  or  |  of  ^f,,  of  5^  loaves? 

ADDITION'  OF  VUI/5AR  FRACTIONS. 

75.  Rule,  reduce  the  fractious  to  equivalent  ones  with 
the  least  common  denominator. 

Add  all  the  new  numerators  together,  and  under  theii  sum 
write  the  common  denominator. 

Ex.  1.     Find  the  sum  of  J,  J,  and  §. 

By  the  Rule, 
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Tbe  L.  c.  M.  of  the  den",  is  24. 

1  X  12       12  1  X  8        8    5X3       15 
,  *.  fract".  become or  — ' or  — ' or  --, 

2  X  12       24  3  X  8       24  8  X  3       24 

12  +  8+15       35 

.  •.  Their  sum  = =  —  =  l^-i. 

^4  •i<'+ 

lie<u<on/or  the  Rule.  In  each  of  the  equivalent  fractionss 
unity  is  divided  into  24  equal  parts,  and  12,  8,  and  15,  of  such 
parts  are  taken,  therefore  their  sum  must  be  12  +  8  +  15,  or 
35  of  such  parts,  and  will  be  represented  by  the  fraction  |f , 
or  by  IH- 

Note,  1.  If  the  sum  of  the  fractions  be  %  fraction  which  is 
not  in  its  lowest  terms,  reduce  it  to  its  lowest  terms;  and  if 
the  result  be  an  improper  fraction,   then  reduce  it  to  a  whole 

147       49 

or  mixed  number  :  thus =  —  ^=:  li4  ;    the   same    remark 

105       35         " 

applies  to  ail  results  in  Vulgar  BVactiona. 

Note,  2.  Before  applying  the  Rule,  reduce  all  fractions  to 
their  lowest  terms,  improper  fractions  to  whole  or  mixed 
numbers,  and  compound  fractions  to  simple  ones. 

Note.  S.  If  any  of  the  given  numbers  be  whole  or  mixed 
numbers;  the  whole  numbers  may  be  added  together  as  in 
simple  addition,  and  the  fractional  parts  by  the  Rule  given 
above. 

Ex.  2.     Find  the  sum  of  3i»„  3^,  2/^,  and  |-  of  3|. 

f  of3§  =  |of  V  =  V=2f: 
.  •.  sum  of  fractions  =  3  +  3  +  2  +  2  +  ^%  +  2,  -»_  ^  4-  |^ 

5X4      1X8      7X3     3X12 

=10+ + + ^ (smce  l,  cm  of  den".  =48) 

12X4     6X8     16X3     4X12 

20  +  8  +  21  +  36  85 

=cl0  + =  10    +—  =  10  -»-   Ifl  =  \\\\. 

48  48  T^  1 

76.  The  sign  ()  or  |  \,  called  bracket,  enclosing  numbers 
within  it,  and  the  sign  called  a  vinculum,  placed  over 

two  or  more  numbers,  denotes  that  all  the  numbers  within 
the  bracket  or  under  the  vinculum  are  equally  affected  by 
anything  outside  the  bracket  or  vinculum,  thus  (2  +  3)  apples 

or  2  +  3  apples  would  mean  2  a  >ples  +  3  apples,  or  5  applea  ; 
whereas  2  +  3  apples  wovdd  mean  2  units  +  3  apples. 

e 


S2  AJUTHMIST/O, 

Again  ith  of  (2+  i)  =i-hi  of  |=H  .^=S  4-1=1=^=1  i 
(i+i)  of  (2+  i)  =  (Ul)  of  (3+-^)  :=  (I  of  e=f^^-J,V 
H  +  i)  of  2+ A=(^  +  ^)  of  2  +  ^=|.  of  2  +  .J=Vo  +  f --=V="-'i 
Ex.  3.     Fiiid  the  value  of  ^  +  .\  of  (2 -f  i)  +  ^  of  2i  -f- ^  of  (|  +  ,',) 
vahn^—t  +  ^  of  i  +  i  of  ^  +  i  of  ( ^  + 1)=  t  + 1  +  ,V,  -»-  ^^. 


11 

5         1        44  +  ] 

.'  -t-  !-2       71 

—  1  U  r 

^T"" 

12    ^ 

Find  the  sum  of. 

(1)     iand^. 

(2)     lands. 

(3)     3  aud  k- 

(4)     |and|. 

(5)     i-lj  and  /^. 

(6)     land  ,^. 

(7)    land  A. 

(8)     3  and  ^. 

(»)     Kand,=,. 

(10)     UaudU. 

(11)     7|audS. 

(12)     lA.^fi^andH 

US)     1,  1,  aud  ^, 

(14) 

m  A.  ana^t,',. 

(15)     6 A,  i  of  12, 

and  2|.           (Hi) 

9^  of  2^,  \l  a.ulV,. 

(17)     8,  5,  amUof. 

(1  -f  l;Vi 

Find  the  value  of, 

(18)     ^  +  ^  +  i  + 

1-                    (li)) 

-5  +  '^H  "«-  H  -^  ''>h 

(21)     4^-f  ,^  -^  16/,.  +  25i|. 

(22)  3«  +  IGa  +7^  +  I  of  3^. 

(23)  (2y  +  3g)of  2A  +  3iof  (K)^  +  3i)  4-  l^of  11  of  2^,. 
(24)     A  gentleman  ;^'ave  £2||   to  .4,    m  to  ^,    £3,\,  to  C, 

£4|  g  to  D,  and  £|g  to  A'.     How  much  did  he  give  away  ? 

(2,";)  A  man  ate  ^\  of  a  4  lb.  loaf  on  Mon.,  j*^  of  a  similai 
loaf  on  Tuea.,  /-  on  Wed.,  j*^)  on  Thnrs. ,  ^i  on  Frid.,  and  on 
Sat.  and  Sun.  as  much  as  on  Mon.,  'Cues.,  aud  vVed.  How 
many  lbs.  of  bread  did  he  eat  durini^:  the  week  ? 

SaUTIIACTJON. 
77.     Rule.      Reduce  the  fractions  to  equivalent  ones  hav- 
ing the  least  common  denominator. 

Take  the  ditlerence  of  the  new  numerators,  and  place  the 
common  denominator  underneath. 
Ex.  I,     Subtract  ^  ivom  |. 
By  the  Rule, 

1X44  6 

The  fract"*.  become or  -,   and  -, 

2  y  4        8  8 

5—4        1 

.  *.  their  dilierenoe  »: =:  -. 

8  8 
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iUaswifor  the  Rate,  in  citcii  of  the  equivalent  fractionb, 
unity  is  divided  into  8  equal  parts,  and  there  are  5  aii<l  4 
partsi  respectively  taken,  .■.  the  diifeience  must  be  5 — 4.  or 
1  of  siich  parts,  which  is  represented  by  %, 

Note  1.  Before  applying  the  Rule,  reduce  fractious  U 
their  lowest  temis,  improper  fractions  to  whole  or  mixed 
numbers,  and  couipoand  fractions  to  simple  ones. 

Note  S.  U  either  of  the  given  fractions  be  a  whole  oi 
•mixed  number,  it  is  most  convenient  to  take  separately  the 
difference  of  the  integral  parts  and  that  of  the  fractional 
parts,  and  then  add  the  two  results  together,  as  in  the  fol- 
lowing examples. 

J:.x.  2.     From  4^  take  2|,  or  from  (4  -t  §)  take  (2  -f  4). 

Diff«. =(4  -h  g)  -  (2  +4)  =  4  +  !<  ~  2  -  i  (A rt.  76. ) 

=  {4-2)  +  {i-i)  =  2  +  (i-|)=2  +  i  =  2i 

Kx.  3.     Mud  the  ditfereuce  between  2|  and  4|. 

3  is  greater  than  ^,  and  . ',  cannot  be  taken  from  it, 
. '.  we  write  4;^  thus  (3  •+■  I   +  ^),  or  (3  -♦-  ^) 
then  difi*.  =<3  |)--(2-i-  3^  =  (3  -  2)  +  (|--^)  =  1  +  V*  -|i 
=  1  +  ]  =  !L 

Kx.    :\L[V. 
Find  the  diti^  bet  wet;  n 
(1)     iandii.  (2)     pandit.  (3)     |  and  A. 

(4)     M  and  ki.         (5)     3§  and  2^.  (6)     7  and  2^. 

(7)     lOrSoiidb^     (8)     l?-^  and  i:i|.       (9)     la^^and^. 
(10)     4f  aud  2^5.     (11)     15^and7§.       (12)     20 f\  and  8^. 

(13)  A  boy  ate  |  of  a  cake,  how  much  less    did  he  leav 
than  he  ate? 

(14)  vv^hat  numljer  ailded  (I)  to  ^^  will  jnake  ||  7  and  (2- 
to  2J  will  make  8^  ? 

(15)  1  copied  down  by  mistake  ^d.  instead  of  ^d.,  wha 
amount  of  error  did  I  make  ? 

78.  Examples  involviny  both.  Adrlition  and  Subfractio/i  (jf 
Vvd'jar  Fractions. 

Ex.  1.     Find  the  value  of  5^  —  2.^  +  J  -h  2^  —  ^\. 
Value  =  {6-2-4-2)+  (i-^-f  J  +  k  —  ^). 
4  — 8-H2  +  4— i| 
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Ex.  2.  Find  the  value  of  %  -f-  i  of  (2  — A)  —  i  of  2*  4- 1 
-iof  {\-\). 

V»lue=:f +  iof(-^)--Jof  »^.^_iof  (l-l) 

=t>  +  -Vof  I  — J^oft  +  ^  — iof  f=t  +  I— A  +  i+  iS 

6—6—1  6—6 

Ex.  XLV. 
Find  the  value  of 
.  (1)     J  +  2|  +  13^-3^.  (2)     i-S  \  *-H. 

(3)  12H-n4-7H-*of  U-Hof  3J. 

(4)  (16g  — 3i)  of  3i-  I6f  +  3i  of  3^ 

(5)  6i-^/^of  ^of  3i-U-5|. 

(6)  6.i  +  i^,  of  A  of  (3^  -  -^)  -  5|. 

(7)  What  number  must  ])e  added  to  the  sum  of  f,  ?,  and 
H,  to  make  S^V©  ? 

(8)  A  bought  I  of  a  cheese,  aud  sold  ^  of  his  purchase  to 
B,  \  of  what  then  remained  to  C,  ^  of  what  then  remained 
to  D  ;  what  part  of  the  cheese  had  B,  C,  and  D,  an<^  what 
part  had  A,  aft-er  the  sales  ? 

MULTIPLICATION. 

79.  Rule.  Multiply  ail  the  numerators  together  for  a 
new  numerator,  and  all  the  denominators  together  for  a  new 
denominator. 

Ex.  1.     Multiply  §  by  f.  Beason/or  the  Bx,U. 

By  the  Kule,  §  multiplied   by   5,  gives 

_       ^^■^^A^     -  — .         V  (Art  64.) 

3multipliedby^=3^7=:^2  But  V  must  be  7  times 
too  large,  since  f  is  one-seventh  part  of  5.  Therefore  y  must 
be  divided  by  7,  aud  V  -r7  =  M  (Art.  65.) 

Note  1.  The  same  reasoning  will  apply,  whatever  })c  the 
number  of  fractions  which  have  to  be  multiplied  togethar. 

Note  2.  Before  applying  the  Kule,  mixed  numbers  must 
be  reduced  to  improper  fractions. 

Note  S.     It  h^  been  sliewn  that  a  fraction  is  reduced  to  its 
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lowest  tenns  by  dividing  its  num'.  and  den',  by  their  o.  c.  m., 
or  ill  other  words,  by  the  product  of  those  factors  which  are 
common  to  both  ;  hence,  in  all  cases  of  multiplication  of 
fractions,  it  will  be  well  to  split  up  the  num".  and  den",  as 
much  as  possible  into  the  factors  which  compose  them  ;  and 
then,  after  putting  the  several  fractious  under  the  form,  of 
one  fraction,  the  sign  of  X  being  placed  between  each  of  the 
factors  in  the  num^  and  den',  to  cancel  those  factors  which 
are  common  to  both,  before  carryuig  into  effect  the  final 
multiplieation.     Thus,  in  the  following  examples  : 

3  4 

Ex.1.     Multiply  -  and  -  togethei . 

4  6 
3X4      3       .   .,. 

Prod'.  = =-,  dividing  num'.  and  den',  by  4. 

8  16     27  45 

Ex.  2.     Multiply  -.  — ,    — ,  and  —  together. 

,  _8  X  16  X27  X  45 
Frod».— ^  X  24X30X60 

_(^x^xi>)x(^>x^x;l>X2)x(3x$x,^)x($x$x^) 

~($X$)X(^X^X^X^)X(^X0X3)X(^X^xaX5) 

2 
=  -~ing  by  2X2X2X2X2X2X3X3X3X3X3X5. 
5 


Ex.  3.     Multiplying  2|,  3|,  lOJ,  20J,  and  5,'^s  together 

5     27     81     184     124 

Prod*.=-X  — X— X X-— 

2     8       8        9        23 

5X(0X3)X(9X9)X(^X^$)xUX31) 


2X(2X4)x^x9x;J:$ 

5X3X9X9X31       37665 


9416|. 


2X2  4 

Ex.  4.     Simplify  (f  of  \\  of  H  +  3^  of  '1\\  — 2i)X  3?. 

/6        5         14     7         52     8  \      27 

Value  =   -  of  -  of  — +  -  of X  — 

\7        4         15     2        21     3/       7 

/  3X2X5X2X7  7X2X26_8\  ^  27 
\  7X2X2X3X5  "^  2X3X7  8/  7 
/         26     8V        27     3  +  20    8    27     21^27 
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Ex.    XLVI. 
Find  the  vahie  of 
(1)     JXf.         (2)     JXi.         (3)     AXS.         (4)     ^,x^. 
(6)     7i  X  3.i       (6)     f  of  i  X  17i.      (7)   ^\  of  \\  X  3,\ X  ^,|. 
(8)     %X  3x\  X  19^  X  \\.      (9)     /^  of  \^\  of  Iff  X  2i  X  2f . 

(10)  Uof  3|  x4|of  2^VX  13. 

(11)  2H  of  (41  +  3A)  X  i^  of  2^V  X  lA. 

(12)  (3f  — ItV  +  1|  — 2H)  X  m  of  tV 

(13)  fof(i  +  i-,\  +  i)X§of(2A  +  5). 

(14)  {(i-«-i)of(H  +  2f)}  X  {(2^\-U)ef(3A-?)}. 

(15)  {If  of  26i  of  (1-1)}  X  {2§of  (4i-3§)of  T^[. 

DTYISTON. 

80.  RiTLW.  Invert  the  divisor,  i.  e.  take  its  numerator  as 
A  denominator  and  its  denominator  as  a  numerator,  and  pro- 
ceed as  in  Multiplication. 

Ex.  1.     Divide  f  by  f. 

By  the  Rule,  f  -^  §  =  »  x  f  =  tV 

Reason  for  Uie  Ruh>..  Tf  f  be  divided  bv  2,  the  result  le  t\ 
(Art.  65). 

This  quotient  is  only  one-fMrd  part  of  the  required  quo- 
tient, since  the  divisor  is  one-third  part  of  2  ;  hence  t\  must 
be  multiplied  by  3,  in  order  to  give  the  true  quotient,  and 
^3jX3  =  A.     (Art.  64.) 

Note.  Before  applying  this  Rule,  mixed  numbers  must 
be  reduced  to  improper  fractions,  and  compound  fractions 
fco  simple  ones. 

Ex.  2.     Find  the  quotient  of  3A  by  4|. 

_78      22_78       5  __     ^X39X0     _39 
^~'^""S~"5"~25^22""^X5X^xTl  ~55' 

Ex.  XLVTI. 
Divide 
(1)     UV*  (2)     }hy^.  (3)     Aby|. 

(4)    4fby6J.  (5)     56by5^ 

(6)     7f  by  4v'r.  (7)     h  of  201  by  10|. 

(8)     t  of  5^  by  A  of  9.  (9)     (|of7i-A)byl5 

(10)     Divide  i  -f  |  ~  i  by  the  sum  of  J  and  \. 
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(11)  WTiat  nnmber  multiplied  by  216  will  produce  6|  ? 

(12)  What  must  |  he  divided  b^  in  order  to  produce  2? 

(13)  What  is  the  least  fraction  which  must  be  added  to 
the  sum  of  4  and  ^  divided  by  their  difterence  to  make  the 
result  a  whole  number  ? 

Note.  Complex  Fracttons  may  by  this  Rule  be  re- 
duced to  simple  ones. 

^^^      l!=:i^  7  H-  f  (Art.  59)  =i  X  1  =  ^. 
(3)      4TV-f  2§^  6-t-A  +  §_^  6+TV-f-A 

Simplify,  ^-  ^^^^I"- 

(1)      6f  (2)    _6_  (3)     2|  (4)     6t\  (5)    £ 

3i'  2i'  6  3§  20' 

(6)^%      (7)l|oflf    (8)l-»-f    (9)5H6f     (10)1^.±  +  J_ 

2^    3i    4i 


4^  noils'  2^'         6f-5i 


+ 


(U)   (^^_i._£^f4)  ^  _     (12)/  5f  ^   ^   \  .  /3§ 


7      lOi     18       7 


-■  ""(.s«)-(i-)- 


(13)5f-?-7|    ,      2ix8^  13         U       ,  ^ 

^     '  — of ^-    ^    .         (14)    +  —  -  ItV 

21-1^       4^-r-(i--^)  2§  +  i       3^ 

81.  To  find  the  value  of  a  fraction  in  t^rms  of  the  same  or 
lower  denomination. 

Rule.  Divide  (if  possible)  the  numerator  by  the  denomi- 
nator; if  there  be  a  remainder,  reduce  it  to  the  next  lower 
name,  and  divide  the  product  by  the  denominator;  repeat 
the  latter  operation  as  often  as  necessary. 

Find  the  valu 

By  the  Rule, 

,    ,  2X15         30  2X20        40 

?  of  £15  =  £——=  £—=£4f  ;£?=——.«.=.— «.=5|«.; 
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fs.  =  5  X  12  ,        60  4  X  4         16 

.-.  ?  of  £15  =  £4.  5».  Sid.  ^7. 

Ex.  XLIX 
Find  the  respective  values  of, 
(1)     I  of  ^1.  (2)     i  of  a  ml.  (3)     ?  of  a  cwt. 

(4)     A  of  2  tous.  3  ewt.  (5)     A  of  3  mis.,  2  fur.     . 

(6)     I  of  3  ac,  2  per.,  3  yds.    (7)     |  of  5  lbs.,  18  uvHs. 
(8)     I  of  68  yds.  2  nls.  (9)     ^S  of  £26.  8s.  \\d. 

(10)     ^  of  128  lbs.,  2  sc.  (11)     I  of  I  of  10^  hrs. 

(12)    7|  of  a  lb.  Avoird.  (13)     f  of  §  of  §42. 

(14)     T^  of  a  day.  (15)     A  of  24  cords  of  wood. 

82.      To  reduce  a  given  quantity  to  the  jraction  of  another 
quantity  of  the  same  kind. 

Rule.     Reduce  both  to  the  same  name ;  and  take  the  re- 
sult of  the  former  for  the  numerator,  and  of  the  latter  for  the 
denominator,  of  the  required  fraction. 
Reduce  7s.  6d.  to  the  fraction  of  £1. 
Method  of  working, 
Is.  5d.  =:  89d.  Jieason  for  the  Btde. 

£l.  =  240r«.  For  lc/.'=^|^  of  £1 ; .  •.  7fi.  5d  which 

.  •.  the  fraction  is  ^Vu-     =  89cZ.  is  ,Ytj  of  £1. 

Ex.  L. 

Reduce, 

(1)  3s.  4rf.  to  the  fr.  of  £1. 

(2)  2  ro,  13  per.  to  the  fr.  of  3  acres, 

(3)  3  wka.,  16  min.  to  the  fr.  of  half-an-hour 

(4)  1  lb.,  1  oz.,  3  dn-t.,  to  the  fr.  of  2  lb» 

(5)  1  lb.,  5  oz.  to  the  fr.  of  2  lbs.  1  sc. 

(6)  8  ac,  3  ro.  to  the  fr.  of  2  ac,  32  per. 

(7)  2  8q.  yds..  2  ft.,  120  in.,  to  fr.  of  3  per.  13iyds.,  1  ft.,  72  m. 

(8)  £1.  las.  tothefr.  of  £7. 

(9)  2  bu.,  1  pk.,  to  the  fr.  of  4  bu.  1  gal. 
(10)  $2.09  to  the  fr.  of  $56.43. 

J[ll)  2  yds.,  2  ft.  to  the  fr.  of  13  per.,  3  yds.,  6  in. 
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(12)  i  lb.  Troy  to  the  fr.  of  I  lb.  Avoirdupoia. 

(13)  What  fraction  of  7  bu.  is  3  qts.? 

(14)  Wliat  fraction  of  4  mis.,  2  fur.  is  i^  yds.? 

(15)  What  fraction  of  5  ac,  1  p«r.  is  1  yd.,  4  in.? 

83.  To  reduce  a  fraction  of  one  given  quantity  to  a  frac- 
tion of  another. 

RuLK.  Express  by  (82)  the  first  quantity  as  a  fraction 
of  the  second  ;  and  the  fraction  required  wUl  then  be  found 
by  reducing  the  resulting  compound  fraction  to  a  simple  one. 

Ex.  1.     Reduce  f  lb.  to  the  fraction  of  a  cwt. 
Method   of  workinfj, 
lib.  =  riu  of  cwt. ;  . '.  ^  lb.  =  |  X  ^^  of  a  cwt.=  ,f ,  of  cwt. 

Ex.  2.     2i  of  $5.25  to  the  fraction  of  15  cents. 
$5.25  is  V  of  15  cts.;  . '.  2^  of  V  of  15  cts.=  4i4  of  15  cts, 

Ex.  LI. 
Reduce, 

(1)  I  of  $14  to  the  fr.  of  ^  of  $16. 

(2)  I  of  2  ac.,  2  ro.  to  the  fr.  of  t  of  3  ac,  2  per. 

(3)  2i  of  3  lbs.,  6  dwt.  to  the  fr.  of  1^  of  6  lbs.,  12  grn. 

(4)  12|  of  S.'?.  M.  to  the  fr.  of  £1. 

(5)  3i  of  10  cwt.,  2  qrs.,  to  the  fr.  of  1  ton. 

(6)  3i  of  2  ac,  3  ro.  to  thefr.  of  2  ro.,  2i  per. 

(7)  g  lb.  Tfoy  to  the  fr.  of  a  lb.  Av. 

(8)  l^V  of  £2.  4«.  7iri.  to  the  fr.  of  5*. 

(9)  ^\  of  2f  mis.  to  the  fr.  of  i  of  J  mis. 

(10)  6i  of  3  cords  to  the  fr.  of  5  cord  ft. 

(11)  8i  of  6  lbs.,  2  sc.  to  the  fr.  of  a  lb. 

(12)  f-of  S  »f  $21  to  the  fr.  of  $7. 

(13)  tSj  of  8  yds.,  2  nls.  to  the  fr.  of  24-ells  (English). 

(14)  2|  of  10  hrs.  to  the  fr.  of  1  day. 

84.  MisceMancous  Examples  in  Vulgar  Fraction*  worked 
out. 

Ex.  1.  At  the  *  call  over '  at  a  certain  school,  |  of  the 
children  on  the  register  answered  to  their  names  ;  the  rest, 
18  in  number,  were  absent.  How  many  children  were  there 
on  the  register  ? 
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I  of  the  no.  were  present,  .  *.  ^  of  no.  were  absent. 
By  the  question,  J  of  no.=  18. 
.-.  uo.=  18  X  6  —  108. 
Ex.  2.     A  poor  woman  lost  through  a  hole  in  her  pocket 
^\  of  her  money  ;  only  36-.  O'^d.  was  left.     How  much  money 
had  -she  at  hrst,  and  how  much  did  she  lose  ? 
After  losing  ^\  of  her  money,  /^  of  it  was  left, 
.'.  /t  of  her  money  =  3s.  0|d 
.".  ,^y  of  her  money  =  Zs.  iY^d.—-!  =  o\d, 
. '.  her  money  =  5.^d  X  U  =  4s.  ^M. 
\9s.  3d. 
She  lost  T*T  of  4s.  9ftZ.=: =  1».  9d 

Ex.  3.  A,  By  C.  I)  run  a  race  over  I  mile.  First  A  and 
B  race,  when  A  wins  by  20  yds. ;  then  C  and*  D  race,  when 
O  wins  by  60  yds. ;  then  A  and  C  race,  which  will  win,  and 
oy  how  much,  supposing  that  if  B  and  D  had  run  against 
tach  other,  B  would  have  won  by  40  yds.? 

While  A   runs   1760  yds.,  B  runs  1740  yds.;  while  C  runs 
l760  yds.,  D  runs  1700  yds.,  or  while  D  runs  1  yd.,  C  nms 
f  H§  yds.  ;   while  B  runs  1760  yds,  D  would  have  run  1720 
yds,,  or  while  B  runs  I  yd,,  D  would  have  run  \f%%  yds. 
While  A  runs  1760  yds.,  jSruns  1740  yds. 

"     7)  runs  ( 1 740  X  Wi )  yds. 
"     G  runs  (1740  X  if|  X  H5),  or  1760  /^  yds. 
*.  0  will  win  by  yV  yds. 

Ex.  4.  Divide  15s,  6rf.  between  A  and  By  so  that  B's  share 
may  be  less  than  -4's  share  by  |  of  ^'s  share. 

To  represent  ^'s  share  fix  on  some  number  which  is  ex- 
actly divisible  by  5  ;  let  5  represent  ^'s  share. 
Then  ii's  siiare  =5  —  f  of  5,  or  5  —  2,  or  3. 
.  .15s.  6(i.  has  to  be  divided  into  5  +  3,  or  8  shares,  of  which 
4  i«  to  have  5,  and  B  3  ; 

16s.  U. 

. '.  value  of  each  share  = =  Is.  1  Xkd. 

8  * 

*.  A'%  share  =  is.  I  lid.  X  5  =  ^s.  ^il,  B'»  —  U.  il^d.  X3  = 

5s.  9id. 
Ex.  5.     If  7  men  or  11  boys  can  dig  a  field  in  10  days,  in 
inrhat  time  will  11  men  and  7  boya  dig  a  field  of  half  the  size  ? 
7  men  =  11  boys,  . ' .  1  man  =  y  boy  ; 

121  -t-  49         170 
.11  men  and  7  boy*=(li  X  V  +  7),  or ,  or uoys. 
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By  the  question. 

11  boys  can  dig  the  greater  field  in  10  days, 

.'.  1  boy (10  X  ll)davm| 

170  10  X  11  X  7 

.-.  —boys -^         dayan 

10X11X7 

.  • the  less  field  in days  =  2  A  days. 

170X2         ^  "^      ^ 

PJx.  6.  Divide  1860  cords  of  wood  between  A,  B,  and  C, 
so  that  for  every  5  cords  given  to  ^,  6  may  receive  4  cords, 
and  for  every  3  cords  given  to  B,  C  may  receive  1  cord. 

The  L.  c.  M.  of  5,  4,  and  3  is  60:  .  *.  if  60  shares  be  given  to 
A,  B  will  have  ^  of  60  shares,  or  48  shares,  and  C  will  have 
i  of  48  shares,  or  16  shares  : 

,'.A,  B,  and  C  together  have  (60  +  48  +  16),  or  124  shares; 
60 

.  '.A  has of  1860  cords  =  (15  X  60),  or  900  cords. 

124 
48 

5  has of  1860  cords  =  (12  X  60),  or  720  cord«. 

124 
16 

(7  has  of  1860  cords  —  (4  X  60),  or  240  cords. 

124 
Ex.  7.  A  can  do  a  piece  of  work  in  5  days,  B  can  do  it  in 
6  days,  and  C  can  do  it  in  7  days;  in  what  time  will  A,  B, 
and  C,  all  working  at  it,  finish  the  work?  Find  also  in 
what  time  A  and  B  working  together,  A.  and  C  together," 
and  B  and  C  together,  could  respectively  finish  it. 

In  one  day . .  .  .A. .  . . does  ^  part  of  the  work, 
/? i 

.^.'.■'.*.■.■^V^(7do(iV^'i\orl^^ 
\5      6      7/     210 
.*.  no.  of  days  in  which  A  *■  B  ■^-  C  would  finish  the  work 
whole  work  1  210 

part  done  in  one  day       107        107 

210 

Again,  in  one  day  A  +  B  dol  -  +  -  I,  or  —  of  the  work, 
\  5       6  /         30 

1  30 

,'.  A  -^  B  would  finish  the  work  in  — ,  or  — ,  or  2A  davf. 

11         U  "      ^ 

io 
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In   like    miuiuer,   it  may  be  shewn  that  A  and   G  would 
riniah  tb*  work  in  2^  days ;  and  B  and  C  in  3 A  ^^l  Ays- 
Ex.  LIL 

(1)  Iths  of  a  farm  belongs  to  A,  the  rest  to  B;  A  sells 
f ths  of  his  share  to  0,  and  j^th  of  it  to  B ;  what  portions  of 
the  farm  do  A,  B,  and  C,  respectively  hold  after  the  sales  ** 

(2)  (1)  Among  how  many  boys  can  9  oranges  be  divided, 
so  that  each  boy  may  have  g  of  an  orange  ?  (2)  From  the 
sum  of  4^  and  Z-^jj  take  their  diflference. 

(3)  Divide  \  into  two  parts,  so  that  one  of  them  is  greater 
than  the  other  by  f . 

(4)  (1)  What  number  mast  be  multiplied  by  \\  of  2\  to 
give  3f  ?  (2)  What  number  must  be  added  to  ^  of  2^  to 
giveSf? 

(5)  A  gives  to  B  \  of  his  money,  to  C  i  of  what  remains, 
and  io  D  ^  of  what  then  remains ;  compare  the  sums  which 
A  and  D  will  now  have. 

(6)  Miss  Taylor,  after  spending  |rd  of  the  money  in  her 
purse,  and  then  fths  of  the  remainder,  has  still  left  $4.20; 
how  much  had  she  in  her  purse  at  first ' 

(7)  f*!  of  a  fishing  mmaok  being  worth  $90,  find  the  value 
of  ^rd  of  it. 

(S)  A  person  after  [<:iying  an  income-tar  of  5  ceixts  in 
the  dollai-,  has  a  net  iih;oiae  of  s><S55  ;  find  his  gross  income? 

(9)  If,  when  the  income-tax  was  6  cents  in  the  dollar,  -* 
person  paid  $54;  how  much  leaa  will  he  now  pay,  the  tax 
being  reduced  4  cents  in  the  §=  ? 

(10)  If  ^  of  a  rabbit  be  worth  §«.,  and  %  of  a  rabbit  be 
worth  ^  of  a  pig ;  what  is  the  value  of  100  pigs  ? 

(11)  If,  in  practising,  7  riflemen  shoot  2G  rounds  in  1  hr., 
31  min. ;  how  many  rounds  will  37  rifiemeu  shoot  in  4^  hrs. 
at  the  same  rate  ? 

(12)  A  sum  of  money  is  divided  into  4  parts,  which  are 
to  each  other  as  tlie  numbers  1,  2,  3,  4 ;  and  a  person,  who 
receives  I  of  each  share,  obtains  altogether  $12.60;  rind  the 
suln  of  the  several  shares? 

(13)  If  15  cows  or  28  sheep  can  graze  a  field  of  5  ac.  in 
11  days,  how  many  days  ought  a  similar  field  of  18  ac.  to 
nerve  33  <'.ow8  and  20  sheep  ? 
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(14)  Divide  $94.50  between  A  and  B ;  {!)  giving  >t  half 
»8much  again  as  B  ;  (2)  giving  A* 9  share  less  half  A'f>  share 
to  B. 

(15)  A  bankrupt  owes  to  one  creditor  500  dollars,  to  each 
of  two  others  $250,  to  each  of  three  others  §75  :  his  prop- 
erty is  worth  $()25.  How  much  can  he  pay  in  the  dollar, 
and  how  much  will  the  first  creditor  receive  ? 

(IG)  A  mine  is  worth  $100()() ;  a  person  for  ^^  of  his  share 
receives  $750.     What  part  of  the  mine  did  he  possess? 

(17)  A  school  is  composed  of  three  divisions  ;  there  are 
^Iths  of  the  whole  number  of  boys  in  the  first,  ith  in  the 
second,  and  the  rest,  80  in  number,  in  the  third  ;  how  many 
boys  are  there  altogether  ? 

(18)  A  can  do  a  piece  of  work  in  10  days,  wNch  B  could 
do  in  12  ;  in  what  time  would  they  do  it  together  ? 

(19)  A  father  left  to  the  elder  of  his  two  sons  ^?  of  his  es- 
tate, and  ^f  of  the  remainder  to  the  younger,  and  the  residue 
to  the  widow  ;  find  their  respective  shares,  it  being  found 
that  the  elder  son  received  $l(y.iO  more  than  the  younger. 

(20)  Divide  85  ac.  2  ro.  of  land  between  A,  B,  and  (',  so 
that  B's  share  =  ,\  of  A^s  share,  and  that  Cs  share  shall  be 
9  ac.  more  than  the  united  shares  of  A  and  B. 

(21)  A  fine  of  $14.40  had  to  be  raised  among  %  number 
of  boy  a  ;  one-third  paid  18  cents  each,  as  many  more  30  cents 
each,  and  the  remainder  42  cents  eaclx.  How  many  boys 
were  there  ? 

(22)  A  cistern  has  3  pipes  in  it,  by  one  of  which  it  could 
be  filled  in  3  minutes,  and  by  the  other  two  it  could  be 
emptied  in  6  and  7  minutes  respectively  ;  in  what  time  will 
it  be  filled,  if  they  are  all  opened  together  ? 

(23)  A  and  B  together  can  do  a  piece  of  work  in  30  dayn, 
B  by  himself  can  do  it  in  70  days  ;  (1)  in  what  time  could  A 
do  it  by  himself  ?  (2)  how  much  more  of  the  work  dooa  A 
do  than  5,  when  they  work  together  ? 

(24)  A  and  B  can  do  a  piece  of  work  in  6§  days,  A  and  C 
in  5^  days,  and  A,  B,  and  (7  in  3jjJ  days.  In  how  many  days 
can  A  do  it  alone  ? 

(25)  There  are  4  casts  of  different  sizes.  The  Ist  is  filled 
with  liquid  the  rest  are  empty.  The  2nd  cask  is  filled  from 
the  1st,  and  ^ths  of  the  original  liquid  in  the  Ist  remains. 
The  3rd  is  then  filled  from  the  2ad,  and  ^th  of  the  liquid  in 
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the  2nd  remama.  The  liquid  in  the  third  is  then  poured 
into  the  4th,  and  fills  ^V^hs  of  it.  Had  the  3rd  and  4th  casks 
been  filled  from  the  contents  of  the  lat,  15  gallons  would 
still  have  remained  in  the  Ist.     Find  the  size  of  each  cask  ? 

(26)  4  in  2  days  can  do  as  much  work  as  B  can  do  in  3 
days;  together  they  take  12  days  to  do  a  certain  work.  In 
what  timp  ''ould  A  alone  have  done  it  ? 

DECIMALS. 
85.  'Figures  in  the  units'  place  of  any  number  express 
their  simple  values,  while  those  to  the  •  left  of  the  units'  place 
increase  in  value  tenfold  at  each  step  from  the  units'  place  ; 
therefore,  according  to  the  same  notation,  as  we  proceed 
from  the  units'  ]>lace  to  the  right  every  successive  figure 
would  decrease  in  value  tenfold.  We  can  thus  represent 
whole  numbers  or  integers  and  certain  fractions  under  a  uni- 
foi-m  notation  by  means  of  figures  in  the  units'  place  and 
on  each  side  of  it;  for  instance,  in  the  number  5673 "241,  the 
figures  on  the  left  of  the  dot '  represent  integers,  while  those 
on  the  right  of  the  dot  denote  fractions.  The  number  writ- 
teu  at  length  would  stand  thus  : 

2  4  I 

5  X  1000  +  6  X  100  +  7  X  10  ->-  3  -h  —  +  — -  +  — —. 

10       100       1000 

The  dot  is  termed  the  decimal  point,  and  all  figures  to  the 
right  of  it  are  called  Decimals,  or  Decimal  Fractions,  be- 
cause they  are  fractions  with  eitlier  10,  100  or  10  X  10,  lOOP 
orlOXlOXlO,  &c.,  as  their  respective  denominators. 

The  extended  Nmneratian  Table  will  be  represented  thus : 

7      65432      1.2      34667 

K       X  5         C         ?         »         £J-  a: 


O         S         -1 


^   ^  I-  ^  i  1 

t  I  I  I  i  H  ^ 

g  p-  ■             ■  1  1  I  -s  I 

'                     1-  I  I  s  §  I   . 

H  S  H  H  W  S     * 
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86.  10,  called  the  first  Power  of  10,  is  written  thus,  10^ 
10  X  10,  or  100,  called  the  second  Power  of  10,  is  written 

thus,  10». 

10  V  10  X  10,  or  1000,  called  the  third  Power  of  10,  is  writ- 
ten thus,  10^,  and  so  on;  similarly  of  other  numbers:  thus 
the  fifth  power  of  4  is  4X4X4X4X4,  and  is  written  thus,  4*. 

The  small  figures  1,  2,  3,  &c.,  at  the  right  of  the  number,  a 
little  above  the  line,  are  called  Indices. 

3   0    6    3  X  100   0  X  10    6 

87.  -30(5=—  + + =-- + + 

10  100  1000  10  X  100  luO  X  10  1000 

_300    0     6    306 

"~iooo  "*"  looo  "^  looo^ieoo' 

0         3  0  6  OXIOOO 

Again,  -0306  =  —  -I- -♦- -t- -  = 

10      100      1000      10000      10X1000 

3X100  0X10  6  0  +  300+0-1-6        306 


100X100      1000X10      10000  10000  10000 

306       80000+306      80306 
Agam,  80-306  =  80 


1000  1000  1000 

Hence  to  convert  decimals  to  vidgar  fractions:  from  the 
above  examples  we  deduce  the  following  : 

88.  Rule.  Write  the  figures  which  compose  the  deci- 
mal as  numerator,  and  for  denominator  1,  followed  by  as 
many  cyphers  as  there  are  figures  after  the  decimal  pomt. 

Ex.  Llll. 
Express  as  vulgar  fractions, 

(1)  -3;  -13;  '19;    301;  '270;  -5653. 

(2)  -504;  -73201;  '791003;  "03;  '0045. 

(3)  -300  ;  18-741  ;  2-1  ;   -000001  ;  5-0007. 

(4)  347-02007;  500-005;  5-60746805;  -0000500. 

(5)  29  0050;  20-607;  5-00038. 

89.  Any  fraction,  having  10,  or  any  power  of  10,  for  its 
denominator,  as^AW*  ^^Y  ^*^  expressed  thus,  80-0036. 

For  SVAV  =  80+ W^JTT  +  i4»^  =80  +  i%  +  t^^  +  tt?^  +  ^^^-^ 
=  SO '0036  (by  the  Notation  we  have  assumed). 

90.  -241=^W5,  •0241=i^H^,  •2410=im*T^  =  AV^. 
We  see  that  '241 .  •0"241 ,  and  '2410  are  respectively  equiva- 
lent to  frautiOUM  whicli  have  the  same  uumurator,  and  the 
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tirst  and  third  of  which  have  also  the  Bame  denominator, 
while  the  denon)inator  of  the  second  is  greater.  Hence  "241 
is  equal  to  '2410,  but   0241  is  less  than  either. 

The  vahie  of  a  decimal  is  therefore  not  affected  by  ajixiui, 
cyphers  to  the  right  of  it ;  but  its  value  is  decreased  by  pre- 
foxing  cyphers  :  which  ettect  is  exactly  opposite  to  that  which 
is  prodiiced  by  affixing  and  prefixing  cyphers  to  integers. 

91.  A  decimal  is  multiplied  by  10,  if  the  decimal  point  be 
removed  one  place  towards  the  rhjht  hand  ;  by  100,  if  two 
places;  by  1000,  if  three  places;  and  so  on  :  and  conversely, 
a  decimal  is  divided  by  10,  if  the  point  be  removed  one  place 
to  the  Left  hand ;  by  100,  if  two  places ;  by  1000,  it  three  places ; 
and  so  on. 

Thus,  5-6  X  \i)=\%  y  10=56;  5fix  1000=f «  X  10(K)=o600. 
5-6-i-10  =  roXiS>  =  tVo=  56;  5-6^1000=  nX;o\,o-  ..^\. 
—  -0056. 

Kx.  LTV. 

U^        1D»    tO>      TTF    »    TffO'     l.T.Mj.     v&ffO' 

lO\         6001.     OAl.  861         .602.  502 

\^)        "10*  >  ToT5  '  1(TT)OT»0>  tT)T)>  nnrOT>«« 

rQ\    35C00   1700701.     50006    .       2       .  80T8354. 

6  3  0  5.! 

lOTjasoJJuooo' 

(4)  Seven- tenths  ;  thirty  thousandths. 

(5)  Three  hundred  and  three  thousandths  ;  one  ten  thon 

sandth. 

(6)  Four,  and  five  hundred   and   tour   milliooths  ;  seventy 

ten  millionths. 
Express  in  words  the  meaning  of, 

(7)  -6;  -17;  -07.  (8)     -007;  '700;  6-.S004. 

(9)  35-00205;  400 '34000. 

(10)  Multiply  -3,  -13,  -013,  54  0003,  7420-1,  each  separately 
by  10,  100,  1(»0()0,  and  by  ten  millions. 

(U)  Divide  5-362,  '3,  70-0107,  and  5(KK),  each  .separately 
by  10,  100,  and  by  lOOOOOO. 

(12)     What  is  the  quotient  ot  2-03  by  a  million  ? 

ADDITION  OF    DECIMALS. 

92.  Rule.  Place  the  numbers  under  each  other,  units 
undei  units,  tens  under  tens,  Ac,  tenths  under  tenths,  &c.  ; 
96  that  the  deciuiais  be  ali  under  eacb  other.        Add  mm  ui 
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whole  numbers,  and  place  the  decimal  point  in  the  sum  ud> 
der  the  decimal  point  above. 

Ex.     Add  together  2'3,  -056,  37,  and  3- 00015, 

By  the  Rule. 
2  •3 

■056  By  fractions. 

37 .  '  2  -3  +  -056  +  37  +  3  GOOlo  =  H  +  tH  0  +  Y  -♦-  UU^ 

42-95615  =  *e^'^^'  «42-95615  (Art.  89). 

Ex.  LV. 

Add 

(1)     1035  (2)     24-  (3)     186-8          (4)     94  25 

•00643  185-3009  35-2779  -008 

27-  -98795  9000-  187 '96009 

2-2146  3-098  9-201  57-3916 

530  09  -70006  830-05764  5-998.347 


Add  together,  and  verify  each  result  by  fractions  : 

(5)  12-5,  20-043,  7-63201,  add  "OSei. 

(6)  -0573,  15,  2  04,  and  567-98075. 

(7)  505-0003,  13-98,  5853-097,  and  960. 

(8)  6-00734,  54,  15-70087012,  8*(«)003,  and  9987789. 

(9)  Find  the  sum  of  thirteen  himdredths,  seven  and  three 
ten-thousandths,  four  hundred  and  eight  and  five  tenths, 
nine  hundred  and  seventy-eight,  and  eight  hundred  and 
eight  ten-thousandths. 

SUBTRACTION  OF  DECIMALS. 

93.  Rule.  Place  the  less  number  under  the  greater, 
units  under  units,  tens  under  tens,  &c. ,  tenths  under  tenths, 
&c. ;  suppose  cyphers  to  be  supplied  if  necessary  in  the 
upper  line  to  the  right  of  the  decimal. 

Then  subtract  ns  in  whole  numbers,  and  place  the  decimal 
point  in  the  remainder  under  the  decimal  point  above. 

Ex.     Subtract  3  084  from  5-7. 
By  the  Rule, 

oloA  By  fractions, 

12!!!1        6-7  -3-084 = n {m  =  nu  ~-  mi 

«-6i6  = '(^^4  =  2-616. 
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Ex.  LVI. 
(1)     From  6-345      (2)  26 '002      (3)  IS'fiT  (4)  21 

Take  3-087  IS  9564  9  7003  19-9009 


(5)  Find  the  dfference  between,  verifying  each  result  by 
fractions,  (1)  -13  and  1-3  ;  2-07  a.nd  207.'  (2)  76-3  and  7.63  ; 
67-3  and  67-5803.  (3)  501  and  428-90456;  53-24  and  5324. 
(4)  4-42  and  -00042  ;   -0000007  and  -007. 

(6)  Bv  how  much  does  23  exceed  the  difference  between 
2-3  and  -23? 

(7)  Find  the  difference  (1)  between  one-tenth  and  five 
thousandths  ;  (2)  between  twenty  and  nine  thousandths  and 
twenty-nine  thousandths. 

(8)  A  person  who  has  seven-tenths  of  a  ship,  sells  eighty- 
seven  tliousandths  of  it,  how  much  has  he  left  ? 

(9)  Find  the  least  fraction,  which  added  to  the  sum  of 
1-2,  -12,  -012,  and  210,    will  make  the  result  a  whole  number. 

(10)  Find  the  value  of  (1)  31-25  —  3-059  +  2.35-6758  — 
1840003;  (2)  215  263 -(7-0004— -05) —  (45-08  +  80 -o007). 

MULTIPLICATION  OF  DECIMALS. 

94.  Rule.  Multiply  the  numbers  together  as  if  they 
were  whole  numbers,  and  point  off  in  the  product  as  many 
decimal  places  as  there  are  decimal  places  in  both  the  mul- 
tiplicand and  the  multiplier  ;  if  there  are  not  figures  enough, 
supply  the  deficiency  by  prefixing  cyphers. 

Ex.  Find  the  product  of  (1)  7  35  by  -23,  (2)  of  8-27  by 
-0002. 

By  the  Rule, 
(1)    7-35 


•23 

iO 
1470 


By  fractions, 
2205  7  -35  X  -23  =  1^  X  AV  =  UK^  =  1  -6905. 


1  -6905 
(2)      8-27 

•0002       8-27  X   0002  =  ^1^  X  tti^^-toVoV^  =  001654. 

•001654 

Ex.  LVIL 
Multiply 
(I)     3-25     (2)    6-035    (3)    40004      (4)    68035    (5)     20007 
By  -35  2-7  2  03  -0049  20607 
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Multiply,  and  verify  each  retult  by  fractions  : 
(6)     60-71  by  11  ;  67-068  by  2004;  5-36  by  7(K) ;  7*01509 
by  50-805. 

.'7)     48  067  by  -00037 ;  64-3047  by  9-00005  ;  2*568  by  00025. 

(8)  Find  the  continued  product  (1)  of  5-5,  055,  550,  aud 
•0055 ;  (2)  of  1*75,  6-2,  85,  and  -0004. 

(9)  How  many  yds.  of  cloth  are  there  in  7*35  pieces  of 
cloth,  each  of  which  contains  37  "85  yds.  ? 

(10)  A  man  eats  '95  of  a  loaf  daily ;  how  many  loaves 
will  he  eat  in  the  year  1866  ? 

DIVISION  OF  DECIMALS. 

95.  First.  When  the  number  of  decimal  places  in  the  divi- 
dend exceeds  the  number  of  decimal  places  in  the  divisor. 

RuuK.  Divide  as  in  whole  numbers,  and  mark  off  in  the 
quotient  a  number  of  decimal  places  equal  to  the  excess  of 
the  number  of  decimal  places  in  the  dividend  over  the  num- 
ber of  decimal  places  in  the  divisor ;  if  there  are  not  figures 
sufficient,  prefix  cyphers  as  in  Multiplication. 

Ex.  1.     Divide  (1)  2-1125  by  8*45,  (2)  -0021125  by  84-.f>. 

By  the  Rule, 

(1)  8-45) 2 -1125 (25  By  fractions, 

^^^  2-1125 -r- 8-45 ^nU!-f-m  =  !H^S  X 

4225    ui = mv"  X  ,nu  =  ¥  X  ru  =  iW 

4225  =  -25. 

No.  of  deo^.  places  in  quotient  =  4  —  2  =  2,.*.  quotient  =  "25. 

(2)  84  -6 )  -0021 125  ( 25  By  fractions; 

1690_  •0021l25-7-84-5  =  ij,V^oV^  -^  Y/ 

4225  =  Ti^TjWinro  X  -5%^  =^iii^  X xxrcro hnra 

""  =^1X1  THTTTTnUJ  ^^^  TTTOft^OOnB  =^=  "000025. 

No.  of  dec',  places  in  quotient  =  7  -- 1;=6,  .  *.  quotient= -000025. 

96.  Secondly.  When  the  number  of  decimal  plnce-s  in  the 
dividend  is  lejus  titan  the  number  of  declm.al  places  in  the.  divisor. 

Rule.  Affix  cyphers  to  the  dividend  until  the  number 
of  decimal  places  in  the  dividend  equals  the  number  of  deci- 
mal places  in  the  divisor ;  the  quotient  up  to  this  point  of 
the  division  will  be  a  whole  number. 

It  there  be  a  remainder,  and  the  division  b«  earried  oo 
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lurlher,  the  figures  in  the  quotient  after  this  point  will  h* 
deoimala. 

Ex.   2.     Divide  2112  5  by  -845. 
Hy  the  Rule, 
•845)2112-500(2500 

l(iS)t)  By  fractions, 

~^^  21 12  -5  -r  -845  =  «-W,»  ^  ^%\\  =  "J^V^ 

4225  X  ViV  =  iii  1 5  X  i  n  *  =  25  X  100  =  2500 

00 

Ex.  LVIll. 
Divide  and  verify  each  result  by  fractious. 

(I)  33-372  by  2-7.     (2)     -33372  by -27.     (3)      33372  by  27. 
(4)     33372  by  -27.  (5)     33372  by  -00027. 

(6)     561 -0833  by  -3-23.  (7)     6610833  by  '323. 

(8)     66108-33  by  3-23.  (9)    6610-833  by  -0000323. 

(10)     652-53-25  by  3-25,  and  also  by  -00325. 

(II)  2-419003  by  464-3,  and  also  by  -004643. 

(12)  -OOOOSl  by  2-7,  by  -0027,  and  also  by  27000. 

(13)  218051-081884  by  2-000^)9,  and  by  -200099. 

(14)  -121  by  11,  by  1100,  and  also  by   0011. 

(15)  393-72  by  -000193,  by  1  -93,  and  also  by  193000. 

(16)  590-4825  by  -03275,  and  also  by  327500. 

(17)  213-419596  by  1  -00103,  and  also  by  100103. 

(18)  Divide  the  sum  of  twenty-four  ten  thousandths  and 
twenty-four  hundreths  by  twenty-four. 

(19)  Two  ten  thousandths  by  twenty- five  hundreths. 

(20)  If  a  man  mow  1  -75  ac.  of  grass  in  one  day,  how  long 
will  it  take  him  to  mow  21-875  ac? 

(21)  How  often  is  '75  min.  contained  in  ♦)4-125  min.? 

(22)  The  product  of  two  numbers  is  seventy  thousand 
two  hundred  and  forty  two  hundred  millionths  ;  one  of  the 
numlM^rs  is  twenty-three  thousandths  ;  find  the  other  uum 
ber. 

Ex.  3.     Divide  240-13  by  73-4  to  three  places  of  decimals. 

Before  dividing,  alUx  two  cyphers  to  the  dividend,  so  as  t( 

make  the  number  of  decimal  places  in  the  dividend  exceed 
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the  onrnher  of  decimal  places  iu  the  divisor  by  3  ;  if  we  di 
vide  up  to  this  point,  the  quotient  will  contain  .S  decimal 
olaocs  by  Rule  I. 

73'^  )24()1300  (  3-271 

220  By  fractions, 

1993  240 -1 3  -r  73 '4  =  ^\ %V^~  W 

1468  :=?fiii8  X  T^i^^Jn?  X  TV\y 

— — -  2  4  0  13V      '  '^'  f^ 

5250  rn.  '  X  ,tmm,- 

6138  (we  multiply  num'.   and  den^,  by  10,  to 

~YT20  make  den^    1000,   since  the  Quotient  is 

734  *®  contain  three  decimal  places) 
-3^  =  as^t  800  x,^Va  =  fU^  =  3-271. 

Ex.  LTX. 
Divide  to  three  places  of  decimals,   and  verify  each  result 
by  tractions, 

(1)  1-0  by  -3,  by  '03,  and  by  300. 

(2)  4-987  by  159,  by  1-59,  and  by  1590. 

(3)  329744  by  53,  by  -0053,  and  by  5300. 

97.  Certain  Vulgar  Fractions  can  be  expressed  accnrntely 
as  Decimnls. 

RuLK.  Ueduce  the  fraction  to  its  lowest  terms  ;  then 
place  a  dot  after  the  numerator  aaid  affix  cyphers  for  deci- 
mals ;  divide  by  the  denominator,  as  in  division  of  decimals, 
and  the  quotient  will  be  the  decimal  required. 

Ex.  1.     Convert  .f,  ^^„,  ^lt^,  each  into* a  decimal. 
4  )  3*00  No.  of  dec',  places  in  quotient  =  no.  of  dec',  places 

:^]^      indi\n(lend-no.  of  dec',  places  in  divisor  =  2-  0=;2. 

,*^=|4-10=;-7r.-^-i 0^-075  ;  ,flo--2-M 00= '75-^1 00= -0075. 


Ex.  2.     fv educe  —  to  a  decimal. 
16 
16  )  5()000  (  -3125      .  f  4 

48  or  tluja,  16 


20  ' 

40 

32  6 


5-00 
1^.500 
"^3125 


80  ••15-'''^' 

w 
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6 
Sx.  3.     Convert  5,|,  4  '75  of  -  of  7i  into  a  decimal. 
5» 

8      5-000  6 

640^   8  -'625000  '^^  «^5  ''^  '^  ^  "^^  ^^  *  ^*  " 

10         078125  =  -75  X  9  =  6  -75. 

^78125 

6 
5  S  +  -75  of  -  of  Vi  =  5-0078125  -♦-  6-75=^  11-7578125. 
5 


Ex.  LX. 
Reduce  to  decimals, 

(1)  i;  f;  f:  6i;  V;  I;  5,V    (2)  A:  8||;  i§;  U;  7U 

(3)  U;  4,^;  ^^^;  ^V;  84,^^. 

(4)  iofjl;  3Jof.2|;  3^  of  4^  of  5^. 

(5)  If  -11  +  3^^,;  IH-f.  ^SofHofei. 

98.  To  convert  a  vulgar  fraction  into  a  decimal,  we  have 
in  fact,  after  reducing  the  fraction  to  its  lowest  terms,  and 
affixing  cyphers  to  the  numj.,  to  divide  10,  or  some  multiple 
of  10  or  of  its  powers,  by  the  denr.  ;  now  10  =  2  X  5,  and 
these  are  the  only  factors  into  which  10  can  be  broken  up ; 
therefore,  when  the  fraction  is  in  its  lowest  terms,  if  the 
den^  be  not  composed  solely  of  the  factors  2  and  5,  or  one 
of  them,  or  of  powers  of  2  and  5,  or  one  of  them,  then  the 
division  of  the  num^  by  the  den',  will  never  terminate. 
Decimals  of  this  kind  are  called  indeterminate  decimals, 
and  they  are  also  called  Circulating,  Repeating,  or  Re- 
curring Decimals,  from  the  fact  that  when  a  decimal  does 
not  terminate,  the  same  figures  must  come  round  again,  or 
recur,  or  be  repeated  :  for  since  we  always  affix  a  cypher  to 
the  dividend,  whenever  any  former  remainder  recurs,  the 
quotient  will  also  recur. 

99.  Pure  Circulating  Decimals  are  those  which  re- 
cur from  the  beginning  :  thus,  -333 . . ,  -2727 . . ,  are  pure 
circulate,  dec**. 

Mixed  Circulating  Decimals  are  those  which  do  not 
begin  to  recur,  till  after  a  certain  number  of  figures  :  thus, 
-128888. .,  -OllSGae. .,  are  mixed  circulate,  dec'*. 

The  circulating  part  is  called  the  Period  or  Repetend. 

Pure  and  mixed  circtilAting  decimals  are  generally  written 
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down  only  to  the  end  of  the  first  j)eriod,  a  dot  being  placed 
over  the  first  and  last  figures  of  that  period. 

Thus   -3  represents  the  pure  circulat*.  dec^.  '333 . . 

•36 -3636.. 

•639    -639639.. 

•138    mixed -1388. 

•01136    -0113636.. 

100.  Pure  Circulating  Decimal  may  he  converted  into  their 
equivalent  Vulgar  Fractions  by  the  following  Rule. 

Rule.  Make  the  period  or  repetend  the  numerator  of  the 
fraction,  and  for  the  denominator  put  down  as  many  nines  as 
there  are  tigiires  in  the  period  or  repetend. 

This  fraction,  reduced  to  its  lowest  terms,  will  be  the  frac- 
tion required  in  its  simplest  form. 

Ex*.     Reduce  the  following  pure  circulate.  decK,    'S,  '27, 
•857142,  to  their  respective  equivalent  vulgar  fraotiovs. 
_3_1  .  __27_  3 

By  the  Rule,  '3  -^  — 3  ;    '27  — ^  — YJ- 

.  _  857142  _  142857  X  6  _  6 
•857142  —  (jc,9t)(,()  ~  142857  X  7  ~  7 

101.  Mixed  Circulating  DecimaU  may  he  converted  into  their 
equivalent  Vvlgar  Fractions  hy  the  following  Ride. 

Rule.  Subtract  the  figures  which  do  not  circulate  from 
the  figures  taken  to  the  end  of  the  first  period,  as  if  both 
were  whole  numbers. 

Make  the  result  the  num^;  and  write  down  as  many  nines 
as  there  are  figures  in  the  circulating  part,  followed  by  as 
many  zeron  as  there  are  figures  in  the  non-circulating  part, 
for  the  denominator. 

Ex».  Reduce  the  foUomng  mixed  circulate,  dec'*.,  '14, 
"0138,  "2418,  to  their  respective  equivalent  vulgar  fractions 
14—1       13      „     '       138—13        125 


By  the  Rule,    'U ^ ^;  '0138  _     ^^^  ^^ 

1       o-.ib      2418—2       2416       1208 
s= ;  '2418  = = ., = 

72  9990         9990      4995" 

102.  In  the  Addition  and  Subtraction  of  circulating  deci- 
mals, where  the  result  is  only  required  to  be  true  to  a  cer- 
tain number  of  decimal  places,  it  will  be  sufficient  to  carry 
on  the  circulating  part  to  two  or  three  decimal  places  more 
than  the  number  reqviired  ;   taking  care  that  the  last  figure 
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I etained  be  increased  by  I,  if  the  sucocftdinj;  figrro  be  6,  oi 
greater  thau  6.  in  the  Multiplication  and  Division,  how- 
ever, of  circulating  decimals,  it  is  always  preferable  to  re- 
duce the  circulating  decimals  to  V^ulgar  Fractions,  and  hav- 
ing found  the  product  or  quotient  as  a  Vulgar  B'raction,  then, 
'i  necessary,  to  re<luce  the  result  to  a  decimal. 

Ex.  LXL 

heduce  to  circulating  decimals  :          (l)      ;_;.;._;._, 
*  3    9    7     12     15 

(2)  &/t  ;  7/t  ;  \00h  ;  2if     (3)  W-^^  ;  23^1^- 

Reduce  to  their  equivalent  vulgar  fractions  :  (4)  -2  ;    05  ; 

•18  ;  -ISe  ;  -027627  ;  '285714.    (5)  -566  ;  '743  ;  •20235  ;  19305  ; 

20'02916.     (6)  6-18153153  ;  15 •692307692307. 

Find  the  value  correct  to  six  places  of  decK  of  (7)  4-3  + 

l6  43  +  75'7352.     (8)  3^23  + 26-796 +  7-413.     (9)  3-8564 -  2-0387. 

(10)  52-86— 8-37235. 
Find  the  value  of   (11)  7*6x5  3;    '351  X -736;  •13X'2x^4. 

( 12)  6-7  -r  2-6  ;  '2627  -f  1-926  ;  -37  U  5  ;  420463  -f  1  -36. 

REDUCTION  OF  DECIMALS. 

103.  To  reduce  a  decimal  of  any  (lenomination  to  its  proper 
value. 

Rule.  Multiply  the  given  rlecimal  by  the  number  of  units 
of  the  next  lower  (lenoniination  which  make  one  of  the  given 
denomination,  and  point  off  for  decimals  as  many  figures  in 
the  product,  beginning  from  the  right  hand,  as  there  are  fig- 
ures in  the  given  decimal. 

The  figures  on  the  left  of  the  decimal  point  will  represent 
the  whole  numbens  in  the  next  denomination. 

Proceed  in  the  same  way  with  the  decimal  part  for  that 
denomination,  and  so  on. 

Ex.  1.      Find  the  value  of  -4625  of  £1. 

By  the  Rule, 

£.  By  fractions, 

•4625  £-4625::.  (  ili"^  x  20  L.  =  /  ^^2500  \ 
20  \  10000        /       \  ]75^  /*• 

3-0000f«.  300 

,•  .£•  4625  =  9« .  3fi.  "  ®*-  +  f00^-  "  ^*'  ^' 
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Note,  if  the  quantity,  the  value  of  whose  decimal  part  ie 
to  be  found,  be  a  compound  quantity,  it  must  be  reduced  to 
ont  denomination  before  the  rule  is  applied. 

Ex.  2.     Find  the  value  of  7*405  of  15  mi.,  5  fur.,  31  po. 
po. 
16  mi.,  6  fur.,  31  po.  =  5031 
7-405 

25156 
20124 

35217 

87254-655  po 

. 6i 

2-775 
•2775 

8-0525  yda. 
36 
«i-,^  po.    yds.   In. 

^it'r       .-.val*.  =37254  3  1-89 

mi.  fur.  po.  ycU.  m. 

1-8900  in.  or=116  3  14    3    1-89 
Ex.  3.     Find  the  rfclne  of  -5416  of  4^  cwt. 
Ist  method, 
cwt.  lbs. 

4i=450    -541666  „, 

4^  2d.  method. 


27083300 
216(if)64 


t.,^    ,  ..      /  5416—641     9\ 
•6416  of  4^^ ,of-  I  cwt. 


11-905200  oz.  =243  lb8.,  12  oz. 

.  -.value  =  243  lbs.,  12  oz.  nearly.    The  2nd  method  \»  the  bet- 
ter one  in  most  cases. 

Ex.  LXII. 
Find  the  value  of, 

(I)  -75of$l.  (2)     -875  of  $5.  (3)     -625  of  $1. 
(4)     -625  of  1  cwt.     (5)     -375  of  a  mi.         (6)     "175  of  a  ton. 
(7)     •4H875  of  £2.  10<..                    (8)     -0625  of  7«.  U. 

(9)     3  175  of  1  lb.  Troy.  (10)    4-65  of  4^  ac. 

(II)  10(>4of2iro.  (12)     2-56  of  10«.  lli<i. 
(13)     600875  of  3  wka.  4  dy».     (14)     16-604  day». 
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(15)  3  05of  5  1b8.  23.  (16)     3-0085  of  £4.  U 

(17)  7-034  of  1  »c.,  3ro.,  6  po. 

(18)  5  005  of  16  lbs.,  1  oz.,  6  gru.  Troy. 

(19)  -3  of  $2.  (20)  -54  of  16s.  6d.  (21)  •24.3ofatoa 
(22)  6-83  of  £5.  (23)  2  383  of  2\  lbs.  T'y.  (24)  6-2  ot  ac.  yd 
(25)  18-72  of  an  ac.                    (26)    2  063  of  1000  guineas. 

(27)  £-634375  +  -025  of  25^.  +  3  16  of  30«. 

(28)  '6  of  an  ac.  -*-  '625  of  a  ro.  —  ^S  po- 

(29)  6-714285of  la.  9c/.  —  -083.3  of  £7. 4«.  +  -251 190476  of  6«.  M. 
104.      7  o  reduce  a  naraber  or  fraction  of  one  or  more  denomi- 
nations to  the  decimul  of  anotJter  denomination  of  the  same 
kind. 

RuLK.  Reduce  the  given  number  or  fraction  to  a  fraction 
of  the  proposed  denomination  ;  and  then  reduce  this  fraction 
to  its  equivalent  decimal. 

Ex.  1.     Reduce  |  of  £1  to  the  decimal  of  a  guinea. 
I  of  £1  =  V«-  =  86'.  1  guin».  =  21«.,  .  - .  fraction  req«».  =  /,. 
Now  8  H-  21  =  -38095238 ...,.'.  dec>.  req^.^  -380952. 
Ex.  2.     What  decimal  of  £2  is  11«.  9|rZ.  ? 

lU.  9fd  =  567</.;  £2=1920g. 
.-.  fract».req«'.=/j^=i|f,  .-.dec'.  req'».  =  1894-640= '2953152; 
or  thus, 

We  first  reduce  f  rf.  to  the  dec',  of  It/.,  by  div«. 

Sd.  by  4,  which  =  16d.,  next  9'75d.  to  the  dec'. 

of  Is.,  by  divi.  by  12,  which  = -81 25.s.,  then 

11-8125».    to  the  dec',  of  £2,  by  divK.  by  40 

•2953125  whxch  =  £-29531'25. 

Ex.   LXIII. 
Reduce, 

(1)  1  qr.,  5  lbs.  to  the  dec',  of  a  cwt. 

(2)  $2.50  to  the  dec',  of  $10. 

(3)  3  hrs.,  30'  to  the  dec',  of  a  day. 

(4)  3  ro.,  11  per.  to  the  dec',  of  an  acrtb 

(5)  6ic/.  to  the  dec',  of  a  shilling. 

(6)  3i  in.  to  the  dec',  of  2  furlongs. 

(7)  2  o/..,  13  dwt.  to  the  dec',  of  a  lb. 

(8)  4  lb«.,  2  so.  to  the  dec',  of  an  ok 


4 

3-00 

12 

9-75 

4,0 

11-8125 
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(9)  2  Rq.  ft.  73  in-  to  the  dec^  of  a  sq.  yd. 

(10)  I  lb,  Troy  to  the  dec*,  of  a  IK  Avoir. 

(11)  lOs.  ^d.  to  the  dec>.  of  a  £. 

(12)  17.<».  Id.  to  the  dec».  of    a  £. 

(13)  2  wks.,  6i  dys.  to  the  dec».  of  4  dys.  3  hrfc 

(14)  2  lbs.,  14  oz.  to  the  dec',  of  18  lbs. 

Ex.  LXIV. 

MISOELLANEOL^S    EXAMPLKS. 
PAPER    I. 

(1)  Define  a  uuit  ;  a  number.  Into  what  classes  are  num- 
bers divided  t  Explain  the  difference  between  them.  Define 
Notation  and  Numeration, 

(2)  Write  down  in  words  the  following  numbers  : 

70:H0  ;  125(X)432l  ;  5607605213403  ; 

and  express  by  numbers  eight  hundred  and  ten  thousand 
four  huncb-ed  and  one;  sixty-four  billions  two  millions  six 
hundred  and  forty-six  thousand  and  two. 

(3)  (1)  Add  together  one  million  eighteen  thousand  two 
hundred  and  sixty-nine  ;  twenty  thousand  nine  hundred  and 
seventy-nine  ;  one  hundred  millions  one  thousand  and  fifty  ; 
fifty-four  billions  three  thousand  ;  four  hundred  millions  and 
six  ;  nine  hundred  and  ninety -nine  thousand  nine  hundred 
and  ninety.     (2)     Subtract  3(X)725  from  400001. 

Explain  clearly  why  you  carry  1  when  you  borrow  ten. 

(4)  ( I )  Multiply  2r>8936785  by  5689,  and  verify  by  division. 
(2)  Divide  27027027027  by  6974,  and  verify  by  multiplica- 
tion. 

(5)  The  product  is  99626417315464,  the  multiplier  72568  ; 
<rh»t  is  the  multiplicand  ? 

(6)  In  12  mi.,  2  fur.,  6  per.,  how  many  inches  ? 
Shew  that  your  result  is  correct. 

PAPER  IL 

(1)  When  is  a  number  said  to  be  a  mulfrple  of  another 
oumbcr  ?  ^Vhat  is  a  common  multiple  ?  What  is  the  leaM 
commx>n  multrpie  of  two  or  more  numbers  ?  Find  L.  c.  m.  of 
27,  36,  42,  48. 

(2)  Explam  the  meaning  of  the  signs,  -♦-, — ,  =.  ^Vliea 
can  questioni*  in  Addition  b«  performed  by  MvUipliccUion. 
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(3)  A  cask  is  required  to  be  exactly  filled  by  any  one  oi 
the  followinj^  measures  :  1  pint,  2  pints,  3  pints,  5  pints,  6 
pints,  or  9  pints  ;  find  the  smallest  cask  for  the  puqjose. 

(4)  The  forewheel  of  a  waggon  is  8  feet  round,  and  the 
hind-wheel  fourteen  ;  how  many  feet  will  the  waggon  travel 
over  before  each  wheel  shall  have  made  a  number  of  com- 
plete turns?     How  often  will  this  happen  in  1000  feet? 

(5)  The  length  and  cost  of  building  the  undernamed 
Canadian  Canals,  were  as  follows  :  The  Rideau  Canal,  126^ 
miles,  $4380000 :  the  St.  Lawrence  Canal,  40^  miles,  S8550- 
000  ;  the  Ottawa  Canal,  10^  miles,  S1300000  ;  the  Chambly 
and  St.  Ours  Lock,  U^  miles,  $550{K)0  ;  the  Welland  Canal 
and  feeder,  50^  miles,  $7000000;  the  Burlington  and  Des- 
jardins  Bridge  cost  SaHOOOO.  Find  (1)  the  total  length  of 
the  above  canals,  (2)  their  total  cost,  and  (3)  the  average  cost 
per  mile,  excluding  the  Burlington  and  Desjardins  Bridge. 

(6)  Define  a  vulgar  fraction?  Distinguish  between  a 
vulgar  and  decimal  fraction?  Give  an  example  of  the  dif- 
ferent kinds  of  vulgar  fractions? 

PAPER  riT. 

(1)  Simplify  (I)  2i()^+i)  4-  U§  -  I). 

(2)  2i  {{h  +  g)-f  MS-DI- 

(2)  A  person  who  owns  J^  of  a  steam- vessel,  sells  |  of 
his  share  for  $15000 ;  what  is  the  remaining  part  of  his  share 
worth  ? 

(3)  Simplify  (I)  ~  (8i  -2.^)  -  i  (S  -  M 


12 
(2) 


|^j('?i-2i)-MS-A)| 


12 

(4)  A  clerk  copied  '55  of  £5  instead  of  5-.'>  of  €5,  what 
was  the  amount  of  the  error  ? 

(5)  It  takes  87  yds.  of  carpet,  I  "25  yd.  wide,  to  cover  a 
room,  how  many  more  yds.  mhU  it  take,  if  the  width  be  75 
yd? 

(6)  A  gave  "5  of  an  orange  to  B;  3  of  what  remained 
to  C:  how  much  of  the  orange  had  A  left  for  himself? 

PAPER  IV. 

(1)  A  drover  sold  ^  of  his  flock  to  A,  \  of  the  remainder 
to  B,  and  the  rest  to  C.  How  many  had  he  at  first,  suppos- 
ing C  got  32  ? 

(2)  Add  together  13^,  .56f,  and  145  by  vulgar  and  deci- 
mal fractions,  and  sh«w  that  the  results  ooincirl«. 
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(3)  The  product  of  two  decimals  is  •033372  ;  one  of  them 

is  27  ;  tind  the  other. 

(4)  Add  together  £27.  6«.  9^^.,  $17.22,  £19.  5«.  8rf., 
$198.05,  £3.  12.'>-.  Id.     The  answer  to  be  in  dec',  currency. 

(5)  At  a  football  match  there  were  '875  as  many  on  one 
side  as  on  the  other,  and  the  players  on  both  sides  were 
equal  in  number  to  '625  of  the  lookers  on  ;  if  there  were  21 
on  the  smaller  side,  how  many  were  playing  on  the  other 
side,  and  how  many  were  looking  on? 

(6)  If  in  a  cricket  mat jh  one  side  scores   "014  of  \\  of  — 

H 
of  I  of  4  5  off lof  7I7  of   the  score  made  bv   the  other 

side  ;  which  side  wins  ? 

PAPER   V. 

(1)  (7  owes  B  '6  of  what  B  owes  A,  B  gives  C  5«  to  put 
the  accounts  between  them  all  straight.  What  is  fi's  debt 
to^? 

(2)  Out  of  a  bag  of  silver,  I  take  50s.  more  than  '5  of 
the  whole  sum  which  it  contained  ;  then  30s.  more  than  '2 
of  what  then  remained  ;  and  then  20s.  more  than  "25  of 
what  then  remained  ;  aftei  this  10s.  remained.  What  did 
the  bag  contain  at  first  ? 

(3)  A  bath,  containing  286  cub.  yds.  has  two  inlets  A 
and  B,  which  respectively  supply  26  cub.  yd^.  in  3|  hrs. ,  and 
12i  cub.  yds.  in  2^  hrs.;  and  also  an  outlet. (7,  which  dis- 
charges 11*375  cub.  yds.  in  If  hrs.,  if  the  bath  be  empty, 
and  A  and  C  open  for  1 2  hrs. ,  and  then  B  also  open,  in  what 
*ime  will  '75  of  it  be  filled  ? 

Make  out  the  following  bills  : 

(4)  500  envelopes  at  44  cents  per  100,  3  boxes  of  elastic 
Dands  at  33  cents  per  box,  ^  a  gross  of  penholders  at  19  cents 
per  doz.  2^  reams  of  foolscap  at  21  cents  per  quire,  4  dozen 
quill  pens  at  9  cents  per  doz.,  13  note  books  at  27  cents  each, 
and  250  orficial  envelopes  at  48  cents  per  10(J. 

(5)  A  loin  of  lamb  (7^  lbs,)  at  10  cents  per  lb.,  a  haunch 
of  mutton  (19^  lbs.)  at  8  cents  per  lb.,  a  pork  ham  (18  lbs.)  at 
15  cents  ]>er  lb.,  5^  IVj*.  of  suet  at  10  cents  per  lb.,  and  9 
chops  at  4  cents  each. 

(6)  17  yds.  calico  at  19  cents  per  yd.,  25^  yds.  at  55  cents 
per  yd.,  34^  yards  of  flannel  at  60  cents  per  yd.,  14  pairs  of 
stock iuj^s  at  38  cents  a  pair,  and^o  pairs  of  gloves  at  $12 
per  do& 
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SECTION  V. 


RATIO  AND  PROPORTION. 

105.  Numbers  are  (livided  into  two  classes,  Abstract 
and  CoNCKRTE.  One,  or  the  number  one,  when  the  unit 
does  not  refer  to  any  particular  object,  is  an  abstract  number. 
One,  in  the  expression  one  pound,  when  the  unit  refers  to  a 
particular  object,  viz.  "a  pound,"  is  a  concrete  number. 

106.  We  may  ascertain  Lhe  relation  which  one  abstract 
number  bears  to  another  abstract  number  or  one  concrete 
number  to  another  concrete  number  of  the  same  kind,  by 
expressing  the  first  number  as  a  fraction  of  the  second  ;  thus 
the  relations  which  12  bears  to  .3,  and  3  to  12  are  expressed  by 

12       4  3       I 

the  fractions  —  or  -,  and  rr  t>i"  - ;    also   the    relations     which 

128.   bears  to  M.,  or  lUd.  to  3^^.,  and  3d.  to  12«,,  or  3(/.  to 

144      48  3         1 

144rf.  are  expressed  by  the  fractions or  — -,  and  — 

^  ^  3  1  144      48 

107.  The  relation  of  one  number  to  another  in  respect 
of  raagmtu<le  is  called  Ratio.  The  Ratio  of  one  number  to 
another  may  V)e  expressed  by  the  fraction  which  the  first  is 
of  the  second. 

108.  The  Ratio  of  one  number  to  anotl.er  is  often  de- 
noted by  placing  a  colon  between  them.  Thus  the  ratios  of 
12  to  3  and  3  to  12  are  denoted  by  12  :  3  and  3  :  12.     Hence 

12  3 

it  follows  that  12:3  =  —.  antl  3:12  =  —. 

109.  The  two  numbers  which  form  a  Ratio  are  called  its 
terms  ;  the  former  term  is  called  the  antecedext,  the  latter 
the  coNSBQaKNT.     Since  Hd.   reduced  to  the  fraction  of  12s. 

3 

= ,  it  i«  clear  that  when  we  have  two  concrete   numbers 

144 
of  tiie  samd  kind,  but  of  different  denominations,  we  must,  in 
order  to  find  their  ratio,  reduce  them  to  one  and  the  same 
denomination,  i*ud  may  then  treat  them  am  abstract  uumbeia 
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110.  When  two  Ratios  are  equal,  in  other  words,  when 
ehey  can  be  expressed  by  the  same  fraction,  they  are  said  to 
form  a  Proportion,  and  the  four  numbers  are  called  Pro- 
portionals.    Thus  the  ratio  of  8  to  9  is  equal  to  that  of  24 

8  24      8 

to  27,  for  8  :  9  =  -,  and  24  :  27  =  —  =  -.     The  Ratios  bemg 

equal,   Proportion  exists  among  the  nrmbers  8,  9,  24,   27 ; 
and  those  numbers  are  Proportionals. 

HI.  The  existence  of  Proportion  between  the  numbers 
8,  9,  24,  27  is  denoted  thus,  8  :  9  :=  24  :  27,  or  8  :  9  ::  24  :  27, 
which  is  usually  read  thus,  8  is  to  9  as  24  is  to  27. 

112.  In  any  Proportion,  as  8  :  9  :;  24  :  27,  the  product  of 
the  1st  and  4th,  i.e.  the  extreme  terms  =  the  product  of  the  2nd 
and  3rd,  i.e.  the  mean  terms  ; 

8  24         8  24 

-  =  —  ;.-.-  X  9  X  27  =  -  X  9  X  27,  or  8  X  27  =  24  X  9. 

9  27         9  27 

113.  If  four  numbers  he  proportionals  when  taken  in  a  cer- 
tain order,  they  will  also  he  proportionals  when  taken  in  the 
contrary  order.      For  instance,  8,  9,  24,  27  are  proportionals  : 

8_24  .   8  __  24        9__27         27  _  9 

'*9~27"'     ~9~      ~27'*^'^8~24'^^24~8' 
.  •.  27  :  24  ::  9  :  8. 

114.  If  any  three  terms  of  a  proportion  be  given,  the  re- 
viaining  term  may  always  be  found. 

For  since  in  any  Proportion 

Ist  term  X  4th  term  =  2nd  term  X  3rd  term ; 

2nd  X  3rd  lat  X  4th 

.*.  1st  term  =  ,  2nd  term  =— :; , 

4th  3rd 

Ist  X  4th  2nd  X  3rd 

3rd  term  = ,  4th  tenn  ==: . 

2nd  1st 

Ex.  I.     Find  the  4th  term  in  the  proportion  2,  3,  18. 

3  X  18 

2  :  3  ::  18  :  4th  term :  .  •.  4th  term  :=  ' =  27. 

2 

Ex.  2.     Find  the  2nd  term  in  the  proportion  8,  32,  and  24. 

8  :  2nd  term  ::  32  ;  24  ;  .-.  2nd  term=:^-^  ^  tJ, 

32 
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Ex.  LXV. 
F  ud  the  4th  t«rm  in  each  of  the  following  proportions : 

(1)     4:9  ::  12  :  (2)     32  :  9  ::  24  : 

(3)     4:6::  10:  (4)     ^  :  it  ::  i  : 

(5)     -OS  :  -S  ::  '79  :  (6)     3  :  10  ::  4*5  : 

Find  the  2iid  term  in  e*ch  of  the  proportions  : 

(7)     f  :     ::^!  :  i?.  (8)     1-2:     ::l-3:-39. 

Find  the  Ist  term  in  each  of  the  proportions  : 

(y)        'x\'<^'h'  (10)         :  4-22:  17-6  :23|. 

RULE  OF  THREE. 

115.  The  Rule  of  Three  is  a  method  by  which  we  are 
enabled,  from  three  numbers  which  are  given,  to  find  a 
fourth  which  shall  bear  the  same  ratio  to  the  third  as  the 
second  to  the  first ;  in  other  words,  it  is  a  Rule  by  which, 
when  three  terms  of  a  proportion  are  giv'en,  we  can  deter- 
mine the  fourth. 

116.  Rule.  P'ind  out  of  the  three  quantities  which  are 
given,  that  which  is  of  the  same  kind  as  the  fourth  or  re- 
quired quantity;  or  that  which  is  distinguished  from  the 
other  terms  by  the  nature  of  the  question :  place  this  quan- 
tity as  the  third  term  of  the  proportion. 

Now  consider  whether,  from  the  nature  of  the  question, 
the  fourth  term  will  be  greater  or  less  than  the  third ;  if 
greater,  then  put  the  larger  of  the  other  two  quantities  in 
the  second  term,  and  the  smaller  in  the  first  term  ;  but  if 
less,  put  the  larger  in  the  first  term  and  the  smaller  in  the 
second  term 

Take  care  to  reduce  tiie  first  and  second  terms  tp  one  and 
the  same  denomination,  and  also  to  reduce  the  third  so  that 
it  may  be  wholly  in  one  denomination  ;  remembering,  how- 
ever, that  if  the  quantities  involved  be  all  of  the  same  kind, 
it  is  unnecessary  to  reduoe  all  the  three  terms  to  the  same 
denomination,  but  only  the  first  and  second  terms  t;o  one 
and  the  same  denomination,  and  the  third  to  a  smgle  de- 
nomination, which  will  not  necessarily  be  the  same  as  the 
former.  When  the  terms  have  been  properly  reduced,  mul- 
tiply the  second  and  third  together,  and  divide  by  thp  first, 
treating  all  three  as  abstract  numbers.  The  quotient  will  be 
the  au.su'er  to  the  question,  in  tho  denomination  to  which 
the  third  term  was  reduced. 
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Tf  19  bushela  of  potatoes  oost  fl/S.^O,  how  many  bushels 
can  be  bought  for  $83.20?  Since  10  bush,  is  of  the  s^ime  kind 
as  the  req**.  term,  viz.,  bus.,  wq  make  19  bus.  the  H'*.  term  ; 
since  $8.S  20  can  buy  more  bns,  than  $15.20,  we  make  $83.20 
the  2"*.  term,  and  $15.20  the  l'».  term  : 
$  c.  $  c.  bu'?. 
15.20  :  83.20  ::  19  :  no.  of  bus.  req*. 

w  1520  cts.  :  8320  ots.  ::  19  ous.  :  of  bus.  req*. 

8320  X  19 

,'.  no.  of  bus.  req*.  ■■ =  104. 

1 520 

Ex.  2.  A  gentleman  hired  a  servant  for  the  year  18f>5  fot 
£32.  l.S.?.  11^'/.,  the  man  left  his  service  on  the  evening  of  the 
last  day  of  June  :  what  amount  of  wages  ought  to  be  paid 
to  him  ? 

From  Jan.  I  to  June  30,  both  included,  there  are  (31  4-  28 
4-  31  4-  30  -»-  31  +  .30)  (Iay3=  181  <laya  ; 

We  place  £32.  13.<?.  11^//.,  the  given  qfianti'.y  of  the  req**. 
kind,  in  the  3"*.  term  ;  wages  for  181  days  will  be  fes-s-  than 
wages  for  365  days,  . ".  place  181  days  in  the  2°"*.  term,  an<l 
365  days  in  the  1*^  tenn. 

days,    dav$.        JE      ».     d. 
.'.  365  :   181    ::  32  13  Hi  :  req-*.  am«.  of  watrea. 
or  365  days  :  181  days  ::  313007. .  : in  7. 

31.300  X  IS  I 

.*.  req**.  am*,   of  wages  =  7.  =  £16.  4.<».  ^\d. 

365 

Ex.  .3.  A  bankrupt  can  pay  Of.  O^r/.  in  the  £,  and  his 
assets  amount  to  £1069.  ,3.<«.  6^*^^. ;  find  the  amount  of  his 
debts. 

For  every  asset  of  9a.  (\},'L  he  owes  £1,  .*.  place  £1  in  the 
3rd  term. 

9.-?.  0^^;.  :   £1069.  3.'?.  ^d.  ::  £1  :  am*,  of  debts  in  £'3, 
or  217  half-pence  :  51.3205  half-pence  ::  £1  :  am*,  of  (lebts  iu  £'3; 

51,3205 

.-.  am*,  of  debts  in  £'8  = =  2365. 

217 

Ex.  4.  If  -0625  of  I  lb.  cost  •458'?. ;  what  will  075  of  a  ton 
coat? 

lb.           ton            *. 
•0625  :  -075  ::  -458  :  req"*.  price  in  shillings, 
lb.                   Ibf!.                 *. 
or  0625  :   075  X  20  X  112  ::  '458  :  req«>.  price  in  shillings 
•458X075X20X112  ^^,    „     ,^^. 

,-.  pnce= :^— «.  =c£6l.  lit.  l-248rf. 
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Ex.  6.  A  owned  j^tha  of  «  ship,  and  soU:.  i^  of  3  of  hii 
share  for  I'lS,*,;  what  was  the  value  of  —  of  |(;tii  of  the  ves- 
«el? 

t»i  of  I  of  fV  :  —  on  ::  £l2j*,  :  req*.  value  i  a  £'g, 

2x4  ^       ^        2         400 

•       X  X       ::  £ •  req**.  value  in  £'s  ; 


11x3x17     ^       17  ^  ^^ 

400x2       II  x3x  17 
.'.  reQ"*.  value  in  £'s  =  x —  =  100. 

33  X  17  2x4 

Note- 1.     There   are    certain   examples   in    which,    at    first 
sight,  more  than  three  terms  appear  to  be  given,  but  they,  in  • 
certain  cases,  come  under  thi^»  Rule,   as  in  the  Allowing  in- 
stances: 

Ex.  6.  If  the  carriage  of  5  cwt.,  7  lbs.,  for  S-t  miles  cost 
£3.  IS.«.  A(L,  what  will  it  cost  to  have  21  cwt.,  1  qr.,  14  lbs. 
carried  the  same  distance  ? 

*^4  miles  may  be  left  out  of  conaideration,  the  distance  in 
both  cases  1)eiug  the  same. 

.-.5 cwt., 7  lbs.  :  21  cwt.,  I  qr.,  14 lbs.  ::  £3.IS«.4(i.  •req'«.cost. 
whence,  reci*^.  cost  =  £16.  10«.'8|(Z.  %q. 
Ex.  7.     If  12  men  can  reap  a  field  in  4  days,  in  what  tin>u< 
can  the  same  work  be  perfoi-med  by  32  men  ? 

32  men  require  less  than  4  clays  to  perform  the  work  • 
.• .  32  :  12  ::  4  days  :  req"*.  time  in  days ; 

12  X  4 
.• .  req**.  time  =  — ; days  =  l^  days. 

Note  t.  Examples  such  as  the  following  are  easily  worked 
by  Rule  of  Three. 

Ex.  8.  A  gentleman  after  paying  an  income-tax  of  Id.  in 
the  £,  has  £248.  lO.s.  8</.  ;  what  was  his  gross  annual  income  ? 

After  paying  inc«.  tax  on  £1,  he  had  £1  less  Id.,  or  19s.  5</. 
.• .  19>».  oa.  :  £248.  10^.  8(/.  :;  £1.  :  req<».  income  ; 
whence,  req**.  income  =  £256. 

Ex.  9.  A  hare,  pursued  by  a  greyhound,  was  130  yards 
before  him  at  starting ;  whilst  the  hare  ran  5  yards  the  dog 
ran  7  yards  ;  how  far  had  the  hare  gone  when  she  was  caught 
by  the  greyhound  ? 

Sinc«  the  dog  gains  2  yds.  on  every  6  yds.  which  the  hare 
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mns.  we  require  to  find  how  maxiy  yards  the  hare  must  run 
i.'of  tne  dog  to  gain  1 30  yds.  • 
.  •.  2  yds.  :  130  yds.  ::  5  yds.  :  no,  of  yds.  the  hare  must  mn ; 

130  X  5 
,*.  no.  of  yds.  req**.  = =  325. 

Ex.   LXVl. 

(1)  If  8  bushels  of  wheat  cost  $16,  what  will  24  bushels 
{Mtst  at  the  same  rate  ? 

(2)  If  2  bushels  of  oats  cost  $1.10,  how  much  will  33 
bushels  cost  ? 

(3)  If  9  bushels  clover  seed  cost  $36,  how  much  will  4 
bus.    20  lbs.  cost  ? 

(4)  When  oats  are  selling  at  55  cents  a  bushel  ;  ho\» 
many  bushels  can  be  bought  for  $21.25  ? 

(5)  The  price  of  a  bushel  of  pease  being  84  cents  ;  ho\w 
many  bushels  can  be  bought  for  $17.20? 

(6)  Find  the  value  of  a  silver  salver,  weighing  21  lbs.,  4 
oz.  at  6s.  bd.  an  oz. 

(7)  How  much  cheese  at  16  cts.  per  lb.  can  be  bought  foi 
$462.36? 

(8)  A  bankrupt,  who  owes  $23856,  can  pay  $10496.64  ; 
what  wiU  be  the  dividend  in  the  $  ? 

(9)  A  pensioner  received  $106.14  for  the  year  1864;  find 
the  amount  of  his  daily  pension. 

(10)  I  mile  of  road  cost  $393.75  ;  what  will  20  mi.,  5  fur., 
22  yds.  of  the  same  kind  of  road  cost  ? 

(11)  What  weight  of  sugar  may  be  bought  for  $449.28, 
when  the  cost  of  6  cwt.,  2  qrs.  is  $133. 12. 

(12)  The  taxes  on  a  house  rated  at  $183.75  amount  to 
$32. 15 ;  the  taxes  on  another  house  in  the  same  village 
amount  to  $286. 66^  ;  find  the  rateable  value  of  the  2nd 
house. 

(13)  A  bankrupt's  debts  amount  to  $10000,  and  his  prop- 
erty to  $3875,  what  will  each  of  his  creditors  lose  in  the  $  ? 

(14)  A  .ship  was  provisioned  for  a  crew  of  84  men  for  5 
months  ;  how  much  longer  would  the  provisions  last,  if  a 
a  crew  of  only  60  men  were  taken  on  board  ? 

(15^     A  merchant  exchanged  1134  yds.  of  velvet  for  6313 
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yils.  of  Bilk  at  3«.  4^^.   a  yd, ;  find  the  value  of  the  velvet  a 
yd.? 

([(>)  What  are  the  effects  of  a  bankrupt  worth,  whoae 
debts  amount  to  £3057.  12.s\,  and  who  can  pay  17«.  6^/.  in 
the  £  ? 

(17)  A  man  on  the  average  walks  over  10  ft.,  8  in.  in  4 
steps,  what  number  of  steps  will  he  take  between  two  places, 
a  distance  of  I  mi.,  1280  yds.  apart  ? 

(18)  If  31  ac.,  3  ro  ,  9  po.,  21  yds.  of  ground  cost  €3025 
125.  A^d.,  what  will  be  the  price  of  49  ac,  3  ro.,  38  po.,  2| 
yds.  of  ground  of  the  same  quality  ? 

(19)  A  bankrupt  pays  59  cts.  in  the  $  ;  what  will  be  lost 
on  a  debt  of  5^13675  ? 

(20)  How  many  minutes  must  a  boy,  who  runs  6  mi.  an 
hour,  start  before  another  boy,  who  runs  7^  mi.  an  hour  in 
order  that  they  may  be  together  at  the  end  of  10  mi.' 

(21)  Two  boats  start  in  a  race,  and  one  of  them  gains  5  ft. 
upon  the  other  in  every  55  ytla. ;  how  much  will  it  have 
gained  at  the  end  of  half  a  mile  ? 

(22)  How  many  pairs  of  mits  at  45  cts.  a  pair  should  be 
exchanged  for  36  dozen  pairs  of  stockings  at  55  cts.  a  pair  ? 

(23)  How  many  men  would  perform  in  168  days  a  piece 
of  work,  which  108 men  can  do  in  266  days? 

(24)  If  an  incorporated  village  be  rated  at  $12571. 87i  and 
a  rate  be  granted  of  $419. 06^  ;  how  much  is  the  rate  in  the 
$?     How  much  will  be  paid  by  a  house  rated  at  $1734.  .37^. 

(25)  A  gentleman's  income  in  1863  was  §2500,  out  of 
which  he  saved  $994. 37i  ;  find  his  average  daily  expenditure. 

(26)  If  100  men  can  finish  a  piece  of  work  in  27  (iays, 
how  many  men  will  finish  it  in  20  days  ? 

(27)  A  special  train  on  the  Grand  Trunk  Railway,  which 
travels  at  the  uniform  rate  of  44  ft.  in  a  second,  leaves  Belle- 
ville for  Toronto,  a  distance  of  109  miles,  at  8  o'clock  a.  m.  ; 
at  what  time  will  the  train  reach  Toronto. 

(28)  A  bankrupt  owes  to  one  creditor  a  certain  sum,  to 
each  of  two  others  $1250,  to  each  of  three  others  5^816  ;  his 
property  is  worth  $1718.75,  and  he  can  pay  22  cts.  in  tba  $. 
How  much  will  the  first  creditor  lose  ? 

(29)  If,  when  wheat   is  42«.  a  qr.  (8  bus.),  the  4  lb.  lojk 
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costs  4^^.,  wh*t  ought  the  4  lb.   loaf  to  cost  wheu  wheat  is 
70*\   a  qr.  ? 

(30)  In  what  tune  ought  10  men  to  perform  the  same 
work,  which  5  mtn  and  5  bo^b  can  perform  in  15  days,  it 
being  given  that  3  men  can  perform  the  same  amount  ol 
work  as  5  boys  ? 

(31)  Find  a  4th  proportional  to  1  lb.,  10  oz.,  10  dwts.  ;  1 
02.  ;  and  £6.  Ss.  9(^. 

(32)  How  much  might  a  person  have  spent  in  Jan.,  I8b"4, 
who  wished  to  save  in  that  year  §250  out  of  an  income  of 
$2034.50? 

(33)  A  person,  after  paying  an  income-tax  of  6d.  m  the  £, 
has  £877.  lOs.  left,  find  his  original  income. 

(34)  Find  (1)  the  incouie  which  pays  £29.  3.-*.  4d.  tax  ai 
the  rate  of  Id.  in  the  £  ;  (2)  the  income  from  which,  after 
paying  tax  at  the  same  rate,  the  remainder  is.  £9o"2. 

(35)  A  piece  of  gold  at  £3.  17*.  lO^ii.  per  oz.  is  worth 
£150 ;  what  will  be  the  worth  of  a  piece  of  silver  of  equal 
weight  at  54.5-.  Qd.  per  lb.  7 

(36)  A  certain  piece  of  work  was  to  be  done  by  25  men 
in  16  days;  after  4  days  15  men  go  away  ;  how  long  will  it 
take  the  rest  of  the  men  to  finish  the  work  ? 

(37)  A  person  after  paying  for  the  1st  half  of  a  year  an 
income-tax  of  1  ct.  in  the  $,  and  for  the  2nd  half  one  of  1^  cts. 
in  the  $  on  his  income,  has  §1855  left :  what  was  the  income 
on  which  he  paid  ? 

(38)  If  ^  of  a  qr.  of  wheat  cost  54s. ,  what  will  be  the  price 
of  ^  of  a  bus.  ? 

(39)  If  ^1  of  a  cwt.  cost  £7  3.s.,  what  will  y\  of  a  ton  cost? 

(40)  If  ^U  of  §  of  2^  of  40  lbs.  of  beef  cost  lij^d.,  how 
many  lbs.  can  be  bought  tor  £1.  66.  6(/.  ? 

(41)  A  clock  marks  the  true  time  on  Sunday  moiiiing  at 
6  o'clock,  and  on  Tuesday  at  noon  it  has  gained  24  minutes, 
what  will  be  the  trueitime  whei^  it  shews  1  o'clock  on  Sat- 
urday afternoon  ? 

(42)  The  hour  and  minute  hands  of  a  watch  are  together 
at  12  o'clock,  when  will  they  next  be  together? 

(43)  If  5  lbs.  of  sugar  cost  '0703125  of  $4,  what  will  0625 
cwt.  of  the  sanie  sugar  cost  ? 

(44)  A  certain  piece  of  work  can  Ite  done  m  18  days  b) 
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4  men,  7  women,  or  9  boys ;  how  long  will  the  same  work 
occupy  5  men,  4  women,  and  2  boys  ? 

(45)  If  after  selling  |ths  of  an  estate,  I  sell  J  of  |  of  the 
remainder  for  I J  of  g  of  £600 1,  what  is  the  value  of  §rds  of 
it? 

(46)  What  will  be  the  value  of  a  gold  cup  weighing 
2-683  lbs. ;  when  1  oz.  of  it  is  worth  £4  09  ? 

(47)  4  men  and  5  boys  earn  $22.12  in  7  days,  and  3  men 
and  8  boys  earn  $28.98  in  9  days  ;  in  what  time  will  12  men 
and  12  boys  earn  $186.48  ? 

(48)  A  can  do  a  piece  of  work  in  5  hours,  5  in  9  hours, 
and  6  in  15  hours.  How  long  will  it  take  C  to  finish  the 
work,  after  A  has  worked  at  it  for  40  minutes,  aud  B  for  1^ 
houi's  ? 

(49)  If  a  garrison  of  1500  men  hare  provisions  for  13  mo., 
how  long  will  their  provisions  last,  if  at  the  end  of  2  mo. 
they  be  reinforced  by  700  uaeu  ? 

(50)  Two  men  start  at  8.30  a.m.,  one  from  Toronto  and 
the  other  from  Whitby,  a  distance  of  30  miles,  and  they  ap- 
proach each  other  at  the  rates  of  4|  and  3  miles  an  hour; 
at  what  time  will  they  meet,  and  at  what  distance  from  a 
place,  which  is  2  miles  nearer  to  Toronto  than  Whitby  ? 

(51)  Two  trains  respectively  210  feet  and  180  feet  in  length 
are  going  in  opposite  directions,  the  first  at  the  rate  of  24 
miles  per  hour,  and  the  other  at  the  rate  of  27  miles  per 
hour ;  find  how  long  they  will  take  to  pass  each  other  ? 

DOUBLE  EULE  OF  THllEE. 

117.  The  Double  Rule  op  Ti^ree  is  a  shorter  method 
of  working  out  such  questions  as  would  require  two  or  more 
applications  of  the  Rule  of  Three. 

118.  For  the  sake  of  convenience,  we  may  divide  each 
question  in  the  Double  Bule  of  Three  into  two  parts,  the 
supposition  and  the  demand;  the  supposition  being  the  part 
which  expresses  the  conditions  of  the  (faestion,  and  the  de- 
mand the  part  which  mentions  the  thing  demanded  or  sought. 
In  the  question,  '*  If  the  carriage  of  15  cwt.  for  17  miles  cost 
$21,  what  would  the  carriage  of  21  cwt.  for  16  miles  cost?" 
the  words  "  if  the  carriage  of  15  cwt  for  17  miles  cost  $21," 
form  the  supposition;  and  the  words  "what  wouM  the  car- 
riage of   21    cwt.    for    16   miles  coat?"    form    the   demand. 
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Adopting  this  distinction,   we  may  give  the  following  Rule 
for  working  out  examples  in  the  Double  Rule  of  Three. 

119.  Rule.  Take  from  the  supposition  that  quantity 
which  corresponds  to  the  quantity  sought  in  the  demand ; 
and  write  it  down  as  a  third  term.  Then  take  one  of  the 
other  quantities  in  the  supposition  and  the  corresponding 
quantity  in  the  demand,  and  consider  them  with  reference 
to  the  third  term  only  (regarding  each  other  quautity  in  the 
supposition  and  its  corresponding  quantity  in  the  demand 
as  being  equal  to  each  other) ;  when  the  two  quantities  are 
so  considered,  if  from  the  uature  of  the  case,  the  fourth  term 
would  be  greater  than  the  third,  then,  as  in  the  Rule  of 
Three,  put  the  larger  of  the  two  quantities  in  the  second 
term,  aud  the  smaller  in  the  first  term;  but  if  less,  put  the 
smaller  in  the  second  term,  and  the  larger  in  the  first  term. 

Again,  take  another  of  the  quantities  given  in  the  suppo- 
sition, and  the  corresponding  quautity  in  the  demand  ;  and 
retaining  the  same  third  term,  proceed  in  the  same  way  to 
make  one  of  those  quantities  a  first  term  and  the  other  a 
second  term. 

If  there  be  other  quantities  in  the  supposition  and  demand, 
proceed  in  like  manner  with  them. 

In  each  of  these  statings  reduce  the  first  and  second  terms 
to  the  same  denomination.  Let  the  common  third  term  be 
also  reduced  to  a  single  denomination  if  it  be  not  already  in 
that  state.  The  terms  may  then  be  treated  as  abstract  num- 
bers. 

Multiply  all  the  first  terms  together  for  a  final  first  term, 
and  all  the  second  terms  together  for  a  final  second  term, 
fcnd  retain  the  former  third  term.  In  this  final  stating  mul- 
tiply the  second  and  third  terms  together  and  divide  the 
product  by  the  first.  The  quotient  will  be  the  answer  to  the 
question  in  the  denomination  to  which  the  third  term  was 
reduced. 

Ex.  I.  If  5  men  earn  £18,  15«.  in  12  weeks,  how  much 
will  16  men  earn  in  20  weeks  ? 

^    ,,     r,   ,  16  men  will  earn  more  mon- 

By  the  Rule,  ^  ^y  ^ba..    f    .len   in   a  given 

6  men  :  16  men    (     fic  irj        ^''"      **    ^'' wks.  more  mon- 

12  wks.  :  20  wks.  \  "^^    ^'      e     •  "U  :     earned  than  in  12 

w        *■     i  (fiven  no.  of  men. 
.  •.  6  X  12  :  16  X  20  ::  375h.  :  n^  of 'shillings  req"*.  ; 

\' no. of  •hiUings reqa.  =  '^^^^^^J'^^^  ^  2000«.  =« £10a 
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£103.    10j».,  the  daily  wages  of  each  of  the  latter  being  one- 
half  that  of  each  of  those  of  the  former  ? 

(17)  If  6664  men,  on  half  rations,  consume  357  qrs.  of 
wheat  in  57  days,  how  many  qrs.  of  wheat  will  798  men,  on 
full  rations,  consume  in  119  days? 

( 18)  If  the  16  cts.  loaf  weighs  3  "35  lbs. ,  when  wheat  is  $1. 14 
a  bus.,  what  ought  to  be  the  price  of  wheat  per  bus.,  when 
47-5  lbs.  of  bread  cost  $3.20.  ? 

(19)  If  when  wheat  is  $14.40  a  qr.,  the  12  cts.  loaf  weighs 
4lbs.,  what  should  be  the  price  of  wheat  per  qr.,  when  25 
lbs.  of  bread  cost  37  ^  cts.  ? 

(20)  If  4  men,  each  working  8  hrs.  a  day,  take  11  days  to 
pave  a  road  220  yds.  long,  and  35  ft.  broad  ;  how  many  days 
will  6  men,  each  working  12  hrs.  a  day,  take  to  pave  a  road 
175  yds.  long,  and  36  ft.  broad? 

(21)  If  100  horses  consume  a  stack  of  hay  20  ft.  long,  11 
ft.,  3  in.  broad,  and  31  ft.,  6  in.  high,  in  9  days,  how  long  will 
a  stack  18  ft.  long,  5  ft.  broad,  and  14  ft.  high  supply  80 
horses  ? 

(22)  If  3  men  can  dig  a  ditch  105  yds.  long,  4  ft.  deep,  and 
5  ft.  wide  in  10  days,  how  long  will  it  take  5  men  to  dig  a 
ditch  1 75  yds.  long,  4^  ft.  deep,  and  6  ft.  wide  ? 

(23)  If  the  8  cts.  loaf  weighs  1  lb.  11  oz.  12  drs.  when 
wheat  is  $1-80  per  bu.,  what  ought  the  12  cts.  loaf  to  weigh 
when  wheat  is  $1.26  per  bus..? 

(24)  If  5  horses  require  as  much  corn  as  8  ponies,  and  15 
qrs.  last  12  ponies  for  64  days,  how  many  horses  may  be  kept 
48  days  for  £41.  5s.  when  corn  is  '21s.  a  qr.  ? 

(25)  A  contractor  agrees  to  execute  a  certain  piece  of  work 
in  a  certain  time.  He  employs  55  men,  who  work  9  hrs. 
daily.  When  fths  of  the  time  is  expired,  he  finds  that  only 
f  ths  of  the  work  is  done.  How  many  men  must  he  employ 
during  the  remaining  part  of  the  time,  working  1 1  hrs.  daily, 
in  order  that  he  may  fulfil  his  contract  ? 

(26)  If  5  pumps,  each  having  a  length  of  stroke  of  3  feet, 
working  15  hours  a  day  for  5  days,  empty  the  water  out  of  t 
mine;  what  must  be  the  length  of  stroke  of  each  of  15  pumps 
which,  working  10  hours  a  day  for  12  days,  would  empty  thr 
same  mine,  the  strokes  of  the  former  set  of  pumps  being  per 
formed  4  times  as  fast  as  those  of  the  latter  ' 
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120.  An  Aliquot  part  of  a  number  is  such  a  part  as,  when 
taken  a  certain  number  of  times,  will  exactly  make  up  that 
aumber. 

Thus,  4  is  an  aliquot  part  of  12  \Jo8.  of  18«. 

TABLES    OF   ALIQUOT    PARTS. 
^•rtt  #/  a.  net.  (100  lbs.)  Porta  of  «  cwt.  (112  /ft*.) 


50  lbs.  or  2  qrs.  =    \  cwt. 
25  lbs.  or  1  qr.     =    \     " 
20  lbs.  =    i     " 

10  lbs.  =  tV     " 

5  lbs.  =A     " 

JNote.     The  parts  of  a  $  the 
same  as  of  the  cwt.  (KX)  lbs). 


56  lbs.  or  2  qrs.  =    i^  cwt. 
28  lbs.  or  1  qr.   =    I 


Part*  of  a£l. 


10». 
6s.  ScL 
5s. 

48. 

25.  6d. 
2«. 

U.  U. 
U.  4d. 
U.  Zd. 
Is. 


=    \ 

=  i 

=  i 

=  -i 

=  A 

=  ^ 

1 

—  1? 


16  lbs. 
14  lbs. 

7  lbs. 

4  lbs. 

2  lbs. 


=    i 

_    1 

—  TB 


Part*  of  a  shilling. 


Qd. 

Ad. 

U. 

Id. 

\\d. 

\d. 

Id. 

\d. 

H 


i  of  1«. 


=   i 
=   i 


Note.  In  working  examples  in  Practice,  the  above  tables 
will  often  have  to  be  varied  ;  the  knowledge,  which  the 
scholar  now  has,  will  render  him  expert  in  taking  such  ali- 
quot parts  as  he  may  require  in  any  particular  example. 

121.  Practice  is  a  short  method  of  finding  the  value  of 
any  number  of  articles  by  means  of  Aliquot  Parts,  when  the 
value  of  a  unit  of  any  denomination  is  given.  Practice  may 
be  divided  into  Simple  and  Compound. 


122. 


SIMPLE  PRACTICE. 
In  this  case  the  given  number  is  expressed  in  the 


same  denomination  as  tlie  unit  whose  value  is  given 
instance,  27  bushels  at  $1.30  per  bushel. 


for 
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1^he  Rule  for  Simple  Practice  will  be  easily  shewu  by  th« 
following  examples. 

Ex.  1.     Find  the  value  of  1296  things  at  16^.10^<Z,  each. 

The  method  of  workiug  such  an  example  is  the  following  : 

If  the  cost^f  the  things  be  £1  each  ; 

then  the  total  cost  — £1296. 

.  • .  cost  at  £.         «.     d. 

10.S.  Oti.    each  =  \  of  the  above  sum =  648  .     0.0 

5s.  dd.  each  =  \  the  cost  at  10«.  each  . ,  =  S24  .  0.0 
Is.  Zd.  each  =  |  the  cost  at  5«.  each.  . .  =  81  ,  0.0 
Os.  l\d.  each  =  \  the  cost  at  \a.  M.  each  -    40  .    10  .  0 

.  •.  by  adding  up  the  vertical  columns, 
cost  at  16s,  lO^ti.  each  =£1093  ."10  .  0 

The  operation  is  usually  written  thus  : 
£.  ».      d. 

10a.  =  i  of  £1.         1296  .0.0  =  cost  at  £1  each. 
5«.  =  ^  of  10«.  648  .     0.0=  cost  at  10s.  each. 

Is.  3d.  =  i  of  5s.  324  .     0.0  =  cost  at  5s.  each. 

7id  =  iof  Is.  3(i.        81  .     0.0  =  cost  at  Is.  3d.  each. 
40  .  10  .  0  =  cost  at  7^.  each. 
£1093  .  10  .  0  =  cost  at  16s.  10^.  each. 
Note.     The  student  must  use  bis  own  judgment  in  select- 
mg  the  most  convenient   '  aliquot '  parts  ;   taking,  care  that 
the  sum  of  those  taken  make  up  the  (jivtn  price  of  the  unit. 

Ex.  2.     Find   the  value  of  825  bushels  of  wheat  at  $1.30 
per  bus. 

If  1  bus.  cost  $1,  cost  of  825  bus.  =  $825  at  $1  each. 

I  $825.00  =  value  at  ?1  each. 
20  ct8.  =  i  of  $1.      I     165.00  =  value  at  20  cts.  each. 
10  cts.  =  iof  20  cts.         82.50  =  value  at  10  cts.  each. 
!$I072T50  -=  value  at  $1.30  each. 


Kx. 

LXVIII 

id  the  value  of, 

(1)     76  at  $2.25. 

(2) 

106  at  $1.50. 

(3)     910  at  $1.75. 

(4) 

876  at  $2.20. 

(5)     1075  at  $3.26. 

(6) 

1278  at  $1.87i. 

(7)     397  at  £1.  U. 

(8) 

250  at  £2.  8«. 

(0)     1324  at  $3.76. 

(10) 

2678  at  £2.  7«.  6rf. 

11)     973  at  16s.  8irf. 

(12) 

236  at  £7.  5*.  J]^ 
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/(13)     91>78  at  £S.  13/j.  8K  (14)     157:^0  »t  £0.  17^.  9K 

(15)     278:^.^at  >;0.62i  (16)     .'^78:^2  at  .?18.0(». 

(17)  A  bankrupt  whose  debts  amount  to  $250215  payp 
29  eta.  in  the  dollar  ;  what  are  his  effects  worth  ? 

(18)  A  gentleman's  gross  income  is  $12815,  his  rates  and 
taxes  amount  to  25  cts.  in  the  $,  find  his  net  income. 

(19)  What  will  be  the  loss  on  a  debt  of  £4970,  if  a  divi- 
dend of  8.S.  \()\d.  in  the  £  be  paid? 

(20)  What  will  be  the  total  cost  of  83^  yds.  of  calico  @ 
\\il<l,.  per  5'd.,  of  57|  yds.  of  flannel  @  Is.  lO^i.  a  yd.,  and  of 
1 18  yds.  of  ribbon  @  9^VZ.  a  yd.  ? 

COMPOUND  PRACTICE. 

12.1.  in  this  case  the  given  number  is  not  wholly  expressed 
in  the  same  denomination  as  the  unit  whose  value  is  given  : 
as  for  instance,  1  cwt.  2  qrs.,  14  lbs.  at  $10.24  per  cwt. 

The  Rule  for  Compound  Practice  will  be  easily  shewn  from 
the  following  examples. 

Ex.  I.  Find  the  vaCue  of  60  cwt.,  ?  qrs.,  5  lbs.  of  sugar  (a 
?8.50  per  cwt. 

The  method  of  working  such  an  example  is  the  following  : 
r/ie  value  of  I  cwt.  of  sugar  being  .S8.50  ; 

.  • .  value  of  60  cwt.  =  (88.50  x  60)  =  $51 0.00 

2  qrs.  ==  ^  (%'alue  of  1  cwt.) 

=  ^  (.?S.50)  =      $4.25 

I  qr.  =  I  (value  of  2  qrs.) 

-  i  (§4.25)  =      $2.12i 

5  lbs.  =  \  (value  of  1  qr.) 

=  i($2.12^)  =      $0.42^ 

Therefore  adding  ap  the  vertical  columns, 
value  of  80  cwt.  3  qrs.,  5  lbs.  -=  $516.80 

Th*i  oper«<tion  is  usually  written  thus  : 
2  qrj.  =  i  cwt. 


I  qr.  -=  4  of  2  qr«. 
S  lU.  =  I  of  1  qr. 


S8.50 
10 

85  00 
6 

= 

value 
value 

of  I  cwt. 
of  10  cwt. 

510.00 
1     4.25 

2.l2i 
:      .42i 

=: 

value  of  GO  cwt. 
value  of  2  qrs. 
value  of  I  qr. 
value  of  5  lbs. 

$516.80  =:  value  of  60  cwt..  3  qrs.,  6  Iba 
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value  of  319  cwt.,   3  qr«..   16  lbs., 

A       :        d. 
I       2.12,     (>        value  of  1  cwt. 
'  10 


26  .     6  .     0    =  value  of  10  cwt. 
4 


105  .     0  .     0    =  value  of  40  cwt. 


I  840  .     0  .     0    =  value  of  320  cwt. 
subtractiug  2  .   12  .     6    =  value  of  1  cwt. 

i  837  .     f~.     6    ^  value  of  3)  9  cwt. 

!  1.6.3-  value  of  2  qrs. 

1  qr.  -  \  of  2  qrs.  j  0  .    13  .     1^    -  value  of  1  qr. 
14  lbs.  =  i  of  1  qr.    I  0  .     «  .     Q^  -  value  of  14  lbs. 

2  lbs.  =  j  of  14  lbs.!  0  .     0  .  1  U  =  value  of  2  lbs. 

£839^T4  7'  4i  =  value  of  319  cwt., 
3  qrs.,  16  lbs. 

Ex.  LXIX. 
Kind  the  value  of 

(1)  55  bus.,  25  lbs.  wheat  @  $1.20  per  bushel. 

(2)  16  cwt.,  2  qrs.,  20  lbs.  of  sugar  @  10  cts.  per  lb. 

(3)  96  ac,  2  ro.,  10  per.  at  §15.50  per  ac. 

(4)  2  lbs.,  8  oz.,  13  dwt.  at  7^.  \d.  per  oz. 

(5)  15  yds.,  2  ft.,  7  iu.  at  12s.  6t/.  per  yd. 

(6)  28  sq.  yds.,  7  ft.,  110  in.  at  £1.  7.«».  per  sq.  ft. 

(7)  11  mis.,  3  fur.,  55  yds.,  at  $11000  per  mile. 

(8)  WTiat  is  the  value  of  5  tubs  of  butter,  each  of  2  of 
them  containing  57^  lbs.,  and  each  of  the  rest  73|  ]1)S.,  at 
$25  per  cwt.?' 

(9)  What  will  3460  ft.  of  timber  cost  at  $5  per  100  ft.  ? 

(10)  What  M-ill  24650  bricks  cost  at  $4  per  1000? 

(11)  What  will  46590  ft.  lumber costat  $10.25 per  1000ft.? 
Find  the  amount  of  each  of  the  following  bills  : 

(12)  1711  y<^s.  calico  at  19^  cts,  a  yd.,  35 j\  yds.  flannel  at 
55^  cts.  a  yd.,  96r'*i  yds.  sheeting  at  70^  cts.  a  yd.,  104|  yds 
of  Holland  at  32^  cts.  a  yd.,  12g  yds.  of  ribbon  at  17i  cts.  a  yd. 

(13)  25H  lbs.  of  l>eef  at   12^  cts.  a  lb.,  I9ii  veal  at  11  cts. 
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»  lb.,  3f>i  Iba.  of  pork  at  8i  cts,  alb.,  17^  lbs.  Jamb  at  6^  cts 
alb. 

(14)  17|  lbs.  crushed  sugar  at  12^  eta.  a  lb  ,  18|  lbs.  cheese 
at  ni  cts.  a  lb.,  5^^  lbs.  of  tea  at  75  cts.  a  lb.,  10^  lbs.  coflff*^ 
at  40  cts.  a  lb.,  7|  lbs.  honey  at  25  cts.  a  lb. 

Note  1.  The  scholar  should  bring  the  last  three  questions 
in  the  form  of  a  bill,  to  the  master. 

INTEREST. 

124.  Interest  (Int.)  is  the  sum  of  money  [)aid  for  tht 
Joan  or  use  of  some  other  sum  of  money,  lent  for  a  certain 
6ime  at  a  fixed  rate  ;  generally  at  so  much  for  each  $100  for 
one  year. 

The  money  lent  is  called  the  Principal. 

The  int.  of  $100  for  a  year  is  called  the  Rate  per  Cent. 

The  principal  +  the  interest  is  called  the  Aiviount.^ 

Interest  is  divided  into  Simple  and  Compound  When  in- 
terest is  reckoned  only  on  the  principal  or  sum  lent,  it  is 
SiMPLK  Interest. 

When  the  interest  at  the  end  of  the  first  period,  instead 
of  being  paid  by  the  borrower,  is  retained  by  him  and  added 
as  principal  to  the  former  principal,  interest  being  calculated 
on  the  new  principal  for  the  next  period,  and  this  interest 
again,  instead  of  being  paid,,  is  retained  and  added  on  to  the 
last  principal  for  a  new  principal,  and  so  on  ;  it  is  CoivtPOOirD 
Interest. 

SIMPLE  INTEREST. 

125.  To  find  the  interest  of  a  given  gum  of  money  at  a  given 
rate  per  cent,  for  a  year. 

Rule.  Multiply  the  principal  by  the  rate  per  cent.,  and 
divide  the  product  by  100. 

Note  2.  The  int.  for  any  given  aumber  of  years  will  be 
found  by  multiplying  the  int.  for  1  year,  by  the  number  of 
years  ;  and  the  int.  for  any  part  of  a  year  may  be  found  from 
the  int.  Jor  1  year,  by  Practice,  or  1>y  the  Rule  of  Three. 

Note  S.  If  the  interest  has  to  be  calcuUted  from  one  given 
(lay  to  another,  as  for  instance  from  the-  30th  of  Jan.  to  the 
TtJ^  of  Feb.,  the  30th  of  Jan.  must  be  left  out  in  the  calcula- 
tion, and  the  7th  of  Feb.  must  be  taken  into  account,  for  the 
borrower  ^vill  not  have  had  the  use  of  the  money  for  one 
day  till  the  31st  of  Jan. 

xYote  Jf.     If  the  amount  be  required,  th«>  mt.  has  first  to  be 
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found  for  th«  given  time»  and  the  princip»I  has  then  to  b« 
atlded  to  it. 

Ex,    I.      Find  the  simple  int.  of  S250  for  one  year,  aC  9  per 
cent,  per  annum. 

By  the  Rule,  or  by  the  Rule  of  Three. 

$250  JJOO  :  $250  ::  $9  :  Int.  req*.. 

9 

$22.-50  250  X  9 

.-.  lnt.  =  :?22.50  •*•  ^^t-  req".  =  — ^— =  .?22. 50. 

Ex.  2.     Find  the  amount  of  £1376.  \\s.  Zd.  at  4|  per  cent, 
from  Apr.  6  to  Aug.  30. 

42.         ••      i  £.  *.       A 

1.376  .    II  .  3  ♦1376  .   11  .  ,i 

^l 3 

5506  .5.0  4)4129  .  13  .  9 

^"■'^2  .     8  .  5r  £i632'~."  8T5i 

£65-38  .   13  .  hi 
20 
n.  11^  .».  tnt  for  I  yr.  =£65.  7s-.  8-8125r/. 

12 

d.  8-8125  since  5^  =5-2.5fZ. 
No.  of  days  from  Apr.  6  to  Aug.  30=24  +  31  +  30  +  31  -«-  30 

.-.  365  days  :  146  days  ::  £65.  Ik.  ^■^]^bd.  :  int.  req*. 

or  5  :  2  ::  £65.  7».  8-8l25r/.  :  int.  req"*. 
.-.  int.  req<».  — ?  of  £6.5.  7."*.  8-8125(;.=£26.  3<s.  ri25(i.; 
.-.  Am».=£l376.  lis.  ^d.  +  £26.  .3.9.  I  -I25fi.=£l402.  14.s.  4l25ri 
NoU.     Since  £1376.  11«.  .3ti!.  =  £  1.376. 5625,  and  4|  =4-75, 
,   ,     .        ,                     /  1376-5625  X  4-75 
we  might  have  found  the  int.  thus  :  mt.=£!  .  ^^ 

«  £65 -.3867 1876. 

Ex.   LXX. 
Find  the  Simple  Int.  and  also  the  Amt.  of 

(1)  $217.25  for  I  year  at  8  percent,  per  ann*. 

(2)  $217.25  for  2  yra.  at  8  per  cent 

(3)  $527.37n«r  3  yrs.  at  7 

(4)  $93.50  for  2  yrs.  at  6 

(5)  $75.75  for  2i  yrs  at  7 

(6)  £62.  ibM.  9H  fo''  H  yrs.  ai  ». 
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(7)  $1075.75  for  4|  yrs.  at  8  per  ceut.  per  ann*. 

(S)  $684  for  5  yrs.  8  nio.,  at  8 

(9)     £755)0  from  May  o  to  Oct.  26,  at  3i 

(10)  £4865.  \U.  bd.  from  Jan.  1  to  Aug.  28,  1868,  at  og.  . 

(11)  In  what  time  will  $672  at  8  per  cent.  simp.  iut. 
imount  to  $994.56? 

(12)  At  what  rate  per  cent.,  simp,  int.,  will  the  int.  on 
^S16  amount  to  $346.80  in  5  yrs.  ? 

(13)  What  sum  of  money  will  amount  to  £138.  2«.  6rf.  in 
i5  mo.  at  5  per  cent,  per  ann"".,  simp.  int.  ? 

(14)  If  £1  =  10  florins  =  100  cents  =  1000  mills,  find  the 
limp.  int.  on  £578.  3  fi.  1  c.  2^  m.  for  2|  yrs.  at  2^  per  cent. 

(15)  At  what  rate  per  cent.,  simp,  int.,  will  $2293.75 
louble  itself  in  25  yrs.  ? 

COxMPOUND  lNTli:iU:8T. 
126.      To  find  tlie.   Compound   Interest   of  a   given   sum  of 
tnoney  at  a  given  rate  per  cent,  for  any  yiumber  of  years. 

Rule.  .  At  the  end  of  each  year  add  the  interest  of  that 
year,  found  by  (Art.  IIG),  to  the  principal  at  the  beginning 
of  it ;  this  will  be  the  principal  for  the  next  year ;  proceed 
in  the  same  way  as  far  as  may  be  required  by  the  question. 
Add  together  the  interests  so  arising  in  the  several  years, 
aud  the  result  will  be  the  compoaud  interest  for  the  given 
[jeriod. 

Ex.  1.     Find  the  Corap.  Int.  aud  Am-,    of  $600  for  3  yrs. 
at  8  per  ceut.  per  anu. 
$600 
8 

$48.00  Int.  for  Ist  yr. 

.-.$648  Prin».  for  2nd  yr. 

8 


$51.84  Int  for2udyr. 

.  -.$699.84         Prin^  for  3rd  yr. 
8 
$55-9872       Int.  for  3rd  yr. 
.'.Compo  int.  =S55-9872  +  S51..84  +  $48  =  $155 '8272. 
Am'.  $600  +  $155-8272  =  .S7 55 -8272. 

Ex.  2.     Find,  working  with  decimals,   the  oomp.  int.  and 
%m*.  •!  £69U  for  2  yrs.  at  4j,  per  cent,  per  auu. 
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£ 
690 
44  =»     4-5 

3450 

2760 

£31  050  =  Int  for  l»t  jr. 

£690 

£721050  =  Prm».  for  2nd  yi. 
4^ 

360525 

288420 

£32^4725'«Int.  for  2nd  yr. 
£721-05^ 

£753  -49725  =  Prin'.  for  3rd  y r.  or  amount  r^* 
20 

9-94500^ 
12 

ll-340(r 
4_ 

1-367.  .-.am*.  =£753.  9,?.  ll^'i.  nearly,  and 
(nt.  =£753.  9.X.  ll^f^.,  nearly- £690  =£63.  9.<?.  \\\d.  nearly. 

Note  1.  It  is  customary,  if  the  comp"".  int.  be  required  for 
any  number  of  entire  yrs,  and  a  part  of  a  yr.  (for  instance 
for  5|  yrs.)  to  find  the  comp"*.  int.  for  the  6th  yr.,  and  then 
take  Iths  of  the  last  int.  for  the  ^ths  of  the  6th  yr. 

Note.  2.  If  the  int.  be  payable  half-yearly  or  quarterly,  it 
is  clear  that  the  coinp**.  int.  of  a  given  sum  for  a  given  time 
wiM  be  greater  as  the  length  of  each  given  period  is  less  ; 
the  simp.  'uA.  will  nut  be  affected  by  the  length  of  each 
period- 
Ex.  LXXI. 

Find  the  Compound  Int.  and  Am*,  of 

(1)  $800  for  *2  yrs.  at  7  per  cent,  per  annum. 

(2)  $742  for  3  yrs.  at  8 

(3)  %..m  for  5  yrs.  at  10   

(4)  $308  fov  l^  yra.  at  6 .  paid  quarterly, 

(5)  $610  for  2  yrs.  at  8    .  paid  half-yearly. 

(6)  $10u0  for  3  yr».  mt  7 paid  half-yearly 
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(7)  Find  the  difference  between  the  Amount*  at  simp, 
and  comp.  int.  of  (1)  £880  for  2  ys.  at  3^  per  cent.  (2) 
£1431.  5s.  for  three  yrs.  at  4  per  cent. 

PRESENT  WORTH  AND  DISCOUNT. 

127.  A  owes  B  $500,  which  is  to  be  paid  at  the  end  of  9 
months  from  the  present  time  ;  it  is  clear  that,  if  the  debt  be 
paid  at  once  (int.  being  reckoned,  we  will  suppose,  at  8  per 
cent,  per  annum),  B  ought  to  receive  a  less  sum  of  money 
than  §500;  in  fact  such  a  sum  of  money  as  will,  being  now 
put  out  at  8  per  cent,  int.,  amounts  to  ^-500  at  the  end  of  9 
months.  The  sum  which  B  ought  to  receive  now  is  called 
the  Present  Worth  of  the  $500,  due  9  months  hence,  and  the 
sum  to  be  deducted  from  the  $500,  in  consequence  of  immedi- 
ate payment,  which  is  in  fact  the  int.  of  the  Present  Worth, 
is  called  the  Discount  of  the  $500  paid  9  months  before  it  is 
due  ;  hence, 

Present  Worth  is  the  actual  worth  at  the  present  time 
of  a  sum  of  money  due  some  time  hence,  at  a  given  rate  of 
interest. 

Discount  of  &  sum  of  money  is  the  interest  of  the  Present 
Worth  of  that  sum,  calculated  from  the  present  time  to  the 
time  when  the  sum  would  be  properly  payaV)].^. 

.*.  Disc*.  =  given  sum  Le^s  its  P.  Worth,  uxd.  P.  Worth  = 
jriven  fc.um  Lean  its  Disc*. 

PRESENT  WORTH. 

128.  RuLK.  Find  the  interest  of  §100  for  the  given  time 
at  the  given  rate  per  cent.,  and  state  thus  : 

$KK)  -»-  its  interest  for  the  given  time  at  the  given  rate  per 
cent.  :  given  sum  ::  §100  :  present  worth  required. 

Ex.  I.     Find  the   present   worth  of    §t)76,   due   6  months 
hence,  at  8  per  cent,  per  annum. 
By  the  Rule, 

Int.  on  $100  for  6  mo.  at  8  per  cent.=^  S4.  • 

.-.  .?104  :  ^76  ::  $100  :  P.  Worth  r<  q*. 
670  X  100 

hence  P.  Worth  req*.  =$ =  S(;50. 

^104 

Reason.  $100  is  the  P.  Worth  of  $104,  due  6  mo.  hence, 
.•.  we  have  the  above  statement  by  the  Rule  of  Three. 

Kx.  2.  Find  the  present  worth  of  £275  6*.  bd.  due  1ft 
months  hence  at  4  per  cent  per  annum. 


132  ARITHMETIC. 

15 
Int.  of  £100  for  16  mo.  at  4  per  ceut.=— of  £4  =  £5. 

.-.  £105  :  £275^  ::  £100  :  P.  Worth  req^ 
2751  X  100 

.-.  P.  Worth  req*.  =-  £ : =  £262.  An.  bid.  nearly. 

105 

DISCOUNT. 

129.  KuLB.  Find  the  interest  of  $100  for  the  given  time 
at  the  given  rate  per  cent.,  and  state  thus  : 

$100.  ■+  its  interest  for  the  given  time  at  the  given  rate  per 
cent.  :  given  sum  ::  interest  of  i$100  for  the  given  time  at  the 
given  rate  per  cent.  :  discount  required. 

Ex.  1.  Find  the  discount  of  $250.75  due  17  months  hence 
at  8  per  cent  per  annum,  simple  interest. 

By  the  Rule, 

17 
Int.  of  $100  for  17  mo.  at  8  per  cent.  =e:_of  $8  =$11^. 

.-.  $llli  :  $250|  ::  $11 J  :  disc*,  req"". 

250|  X  Hi 

.-.  disc*,  req*.  =  $ =  $25.40^. 

1114 

Reamn.  $11 J  is  the  interest  on  $100  or  the  discount  on 
$111^  for  17  mo.  at  8  per  cent.,  .'.  we  have  the  above  state- 
ment by  the  Rule  of  Three. 

1.30.  In  the  discharge  of  a  tradesman's  bill  before  it  has  l>e- 
come  due,  it  is  usual  to  deduct  interest  instead  of  discount  ; 
thus,  if  B  contracts  with  A  a  debt  of  §100,  A  giving  12 
months'  credit,  it  is  usual,  if  the  interest  of  money  be  reckoned 
at  8  per  cent,  per  annum,  and  the  bill  be  discharged  at  once, 
for  A  to  throw  oif  §8,  or  for  A  to  receive  §92  instead  of  $100  ; 
but  if  A  were  to  put  out  the  .$92  at  8  per  cent,  interest  for  12 
months  it  will  not  amount  to  SlOO  ;  therefore  such  a  pro- 
ceeding is  to  the  advantage  of  B  :  the  sum  of  money  which 
in  strictness  ought  to  have  been  deducted,  was  not  ??8,  (he 
interest  on  the  whole  debt,  but  $7.36,  the  interest  on  the 
present  worth  of  the  debt,  ?.  e.  the  discount. 

1.31.  Bankers  and  Merchants  in  discounting  bills  caiculat© 
interest,  instead  of  discount,  on  the  sura  drawn  for  in  the  l)ill 
from  the  time  of  their  discounting  it  to  the  time  when  it  be 
comes  due,   adding  thkkk   days  of  orack,   which   days  ar< 
usually  allowed  aftp'  ^ho  time  a  bill  v«  kominally  due,  be 
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fore  it  is  lkoai.ly  dne.  When  a  bill  in  paya»»ic  on  rlemand, 
the  days  of  grace  are  not  allowed. 

If  a  bill,  without  the  days  of  grace,  should  ap]>ear  to  be 
due  on  the  Slst  of  any  month  which  contains  less  than  31 
days,  the  last  day  of  that  month,  and  not  the  first  day  of  the 
next,  is  considered  as  the  day  on  which  the  bill  is  due.  Thus 
a  bill  drawn  on  the  31st  of  Oct.  at  4  months,  would  be  really 
due,  adding  in  tlie  days  of  grace,  on  the  3rd  of  March.  Bills 
which  fall  due  on  %  Sunda}',  are  paid  on  the  previous  Satur- 
day. 

Ex.  A  bill  of  £1000  is  drawn  on  Feb.  16th,  1864,  at  7 
months'  date  :  it  is  discounted  on  the  8th  day  of  July  at  5  per 
cent.     What  does  the  banker  gain  by  the  transaction  ? 

The  bill  is  Ugally  due  on  Sept.  19  ;  from  July  8  to  Sept. 
19  are  73  days. 

Int.  of  £1000  for  73  days  =  £10.  Disc*.  =£9.  lSiSj.s., 
.-.  banker's  gain  =£10  -  £9.  ISvIt"*-  =  1tVt«- 

Ex.  LXXII. 
Find  the  present  worth  of 

(1)  $216  due  1  yr.  hence  at  8  per  ct.  per  ann.  simp.  int. 

(2)  $968  Syr 7  .' 

(3)  $1236        6  mo 6 

(4)  $225.25     9  mo 10 

(5)  $1057.50  1\  yra 7 

(6)  £161.  13,^.  51r/.  7j  yrs 3^ 

(7)  £103.  \1h.  ^d.   19  mo 5 

(S)  £458.  8.s\  ^\d.     81  days 5 

Find  the  Discount  on 
(9)  $217  due  3  yrs.  hence  at  8  per  ct.  per  ann.  simp.  int. 

(10)  S22100    ....  H  yrs 7 

(11)  $2000      . . . .  «  mo 10 

(12)  $1750      ....  9  mo ...8 

(13)  £345.  16«.  U.  86  days .4 

(14)  What  is  the  difference  between  the  true  and  mer- 
cantile discount  on  £549  for  32  days  at  5  per  cent,  per  an- 
num ? 

(15)  A  bill  for  £450  drawn  March  3,  at  9  mo.  date,  is  dis- 
counted by  a  bankftr  on  Oct.  22  at  6  per  ceut.  Find  his 
profit. 


i32  ARITHMETIC, 

16 
hit.  of  £100  for  16  mo.  at  4  per  ceut.= — of  £4  =  £5. 

.-.  £105  :  £275^  ::  £100  :  P.  Worth  req*. 
2751  X  100 

.-.  P.  Worth  req*.  =  £ : =  £262.  An.  b^d.  nearly. 

105 

DISCOUNT. 

129.  HuLB.  Find  the  interest  of  $100  for  the  given  time 
at  tlie  given  rate  per  cent.,  and  state  thus  : 

$100.  4  its  interest  for  the  given  time  at  the  given  rate  per 
cent.  :  given  sum  ::  interest  of  .5100  for  the  given  time  at  the 
given  rate  per  cent.  :  discount  required. 

Ex.  1.  Find  the  discount  of  $250.75  due  17  months  hence 
at  8  per  cent  per  annum,  simple  interest. 

By  the  Rule, 

17 
Int.  of  $100  for  17  mo.  at  8  per  cent.  =c  — of  $8  =$11  J. 

.-.$111^:  $2.50|  ::  $11J  :  disc*,  req"*. 

250|  X  Hi 

.-.  disc*,  req*.  =  $ =  $25.40^4. 

IIH 

Heason.  $11|  ia  the  interest  on  $100  or  the  discount  on 
$11 1^  for  17  mo.  at  8  per  cent.,  .'.  we  have  the  above  state- 
immt  by  the  Kule  of  Three. 

1.30.  In  the  discharge  of  a  tradesman's  bill  before  it  has  be- 
come due,  it  is  usual  to  deduct  interest  instead  of  discount ; 
thus,  if  B  contracts  with  A  a  debt  of  §100,  A  giving  12 
months'  credit,  it  is  usual,  if  the  interest  of  money  be  reckoned 
at  8  per  cent,  per  annum,  and  the  bill  be  discharged  at  once, 
for  A  to  throw  oif  $8,  or  for  A  to  receive  $92  instead  of  $100  ; 
but  if  A  were  to  put  out  the  .^92  at  8  per  cent,  interest  for  12 
months  it  will  not  amount  to  -SlOO  ;  therefore  such  a  pro- 
ceeding is  to  the  advantage  of   B  :  the  sum  of  money  which 

'  in  strictness  ought  to  have  been  deducted,  was  not  ?;8,  (be 
interest  on  the  whole  debt,  but  §7.36,  the  interest  on  the 
present  worth  of  the  debt,  ?.  e.  the  discount. 

1.31.  Bankers  and  Merchants  in  discounting  bills  calculate 
interest,  instead  of  discount,  on  the  sum  drawn  for  in  tlie  bill, 
from  the  time  of  their  discounting  it  to  the  time  when  it  be- 
comes due,  adding  thkek  days  of  grace,  which  days  are 
usually  allowed  aft«»^  ^bn  time  a  bill  ia  nominally  due,  be- 
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fore  it  is  lkoatly  due.  When  a  bill  is  p«yaV»!c  on  rlemand, 
the  days  of  grace  are  not  allowed. 

If  a  bill,  without  the  days  of  grace,  should  a[)]'ear  to  be 
due  on  the  Slat  of  any  month  which  contains  less  than  31 
days,  the  last  day  of  that  month,  and  not  the  first  day  of  the 
next,  is  considered  as  the  day  on  which  the  bill  is  due.  Thus 
a  bill  drawn  on  the  3 1  st  of  Oct.  at  4  months,  would  be  really 
due,  adding  in  the  days  of  grace,  on  the  3rd  of  March.  Bills 
which  fall  due  on  a  Sunday,  are  paid  on  the  previous  Satur- 
day. 

Ex.  A  bill  of  £1000  is  drawn  on  Feb.  16th,  1864,  at  7 
months'  date  :  it  is  discounted  on  the  8th  day  of  July  at  5  per 
cent.     What  does  the  banker  gain  by  the  transaction  ? 

The  bill  is  legally  due  on  Sept.  19 ;  from  July  8  to  Sept. 
19  are  73  days. 

Int.  of  £1000  for  73  days  =  £10.  Disc*.  =  £9.  IS^Bt^., 
.*.  banker's  gain  =£10  -  £9.  ISt^p^.  =  1t%\8. 

Ex.  LXXII. 
Find  the  present  worth  of 

(1)  $216  due  1  yr.  hence  at  8  per  ct.  per  ann.  simp.  int. 

(2)  $968  3  yr 7 

(3)  $1236        6  mo 6 

(4)  $225.25     9  mo 10 

(5)  $1057.50 2^  yra 7 

(6)  £161.  13s.  51r/.  7|  yrs 3^ 

(7)  £193.  17s.  4^d.   19  mo 5 

(8)  £458.  8s.  91(Z.     31  days 5 

Find  the  Discount  on 

(9)  $217          due  3  yrs,  hence  at  8  per  ct.  per  ann.  simp.  int. 

(10)  $22100    ....  hV« 7 

(11)  $2000      . . . .  «  mo 10 

(12)  $1750      ....9  mo ...8 , 

(13)  £345.  I6s.  3fZ.  86  days .4 

(14)  What  is  the  ditference  between  the  true  and  mer- 
cantile discount  on  £549  for  32  days  at  5  per  cent,  per  an- 
num ? 

(16)  A  bill  for  £450  drawn  March  3,  at  9  mo.  date,  is  dis- 
counted by  a  banker  on  Oct.  22  at  6  per  cent.  Find  his 
profit. 


134  ABITHMETJO. 

(16)  From  a  h\n  of  £a.  li*.  8r/.  due  18  mo.  hence,  a 
tradesman  «ieitucLs  i>.s.  ;  wliich  is  the  rate  per  cent,  at 
which  the  true  discouut  is  calculated  ? 

STOCKS. 

1.^2.  If  the  n  per  cent.  "Dominion  of  Canada"  stock  he 
quoted  in  the  mouey  market  at  105^,  the  meaniug  is,  that  for 
$105^  of  money  a  man  can  purchase  SlOO  of  such  stock, 
for  wliich  he  will  receive  a  document  which  will  entitle  him 
to  half-yearly  payments  of  Interest  or  Dividends,  as  they  are 
called,  from  the  Government  of  the  country,  at  the  rate  of 
6  per  cent,  per  annum  on  the  stock  held  by  him,  until  the 
Government  chaose  to  pay  off  the  debt. 

Similarly,  if  shares  in  any  trading  company,  which  were 
originally  fixed  at  any  given  amount,  say  $J06  each,  be  ad- 
vertised in  the  share-market  at  86,  the  meaning  is,  that  for 
$8f>  of  money  one  share  can  be  oljtained,  and  the  holder  of 
such  share  will  receive  a  dividend  at  the  end  of  each  half- 
year  upon  the  $100  share  according  to  the  state  of  the  finan- 
ces of  the  company. 

Stock  may  therefore  be  defined  to  be  the  capital  of  trading 
companies ;  or  to'  be  the  money  borrowed  by  our  or  any 
other  Government,  at  so  much  per  cent.,  to  defray  the  ex- 
penses of  the  nation. 

The  amount  of  debt  owing  by  the  Government  is  called 
the  National  Debt,  or  the  Funds.  The  Government  re- 
serves to  itself  the  option  of  paying  off  the  principal  or  debt 
at  any  future  time,  pledging  itself  however  to  pay  the  in- 
terest on  it  regularly  at  fixed  periods  ih  the  mean  time. 

From  a  variety  of  causes  the  price  of  stock  is  continually 
varying.  A  fundholder  can  at  any  time  sell  hia  stock,  and 
BO  convert  it  into  money,  and  it  will  depend  upon  the  price 
at  which  he  disposes  of  it  as  compared  with  the  price  at 
which  he  bought  it,  whether  he  will  gain  o»  lose  bv  the 
transaction. 

Note  1.  Purchases  or  sales  of  stock  are  made  through 
Brokers,  who  generally  charge  $i,  or  12^  cts.  pei-  cent,  upon 
the  stock  bought  or  sold  :  so  that,  when  stock  is  bought  by 
any  party,  every  $100  stock  costs  that  party  $i  more  than 
the  market-price  of  the  stock  :  and  when  stock  is  sold,  the 
seller  gets  %^  less  for  every  $100  stock  sold  than  the  market- 
price. 

Thus,  the  actual  cost  of  $100  stock  in  the  3  pT  cents  at 
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94 J,   is   ^{941  +  J),   or  $i)4|.     The   actual    pnm  received  for 
SldO  stock  in  the  6  per  cents,  at  94^,  is  $(94^  —  ^),  or  $94. 

Unless  the  brokerage  is  mentioned,  it  need  not  be  noticed 
in  working  examples  in  stocks. 

Note.  When  $100  stock  costs  $100  in  money,  the  stock 
is  said  to  be  at  par ;  when  $100  stock  costs  more  than  $100 
in  money,  the  stock  is  said  to  be  at  a  premium;  when  $100 
stock  costs  less  than  $100  money,  the  stock  is  said  to  be  at 
a  discount. 

All  Examples  in  StocJcs  depend  on  the  principles  of  Propor- 
tion, and  maij  therefore  he  worked  by  the  Rule  of  Three. 

Ex.  1.  What  sum  of  money  will  purchase  5^2600  6  per 
cent,  stock  at  93  ? 

■fioo  stock  fsti  costs  $93  in  money  ; 
.♦.  tJlOO  9t.  :  ■e^nO')  st    : :  $9rH  :  req^.  sum  ; 
"2600X93       ^^^_ 
.-.  req«.  sum  =       ^^^       ^  $2418. 

Ex.  2.  Find  the  cost  of  £2353  '3  per  cent.  Consols  at  90| 
brokerage  being  ^  per  cent.  ^ 

£100  St.  costs  £(90|  +  J),  or  90i ; 
.-.  £100  St.  :  £2353  st.  : :  £90^  :  reqX  cost ; 
2353  X  90^ 
.-.  reqd.  cost  =  £ ^qq —    =  £2129.  9s.  ^d.  Iq. 

Ex.  3.  A  person  who  has  $10000  Bank  stock,  sells  out 
when  it  is  at  35  per  cent,  premium ;  what  amount  of  money 
does  he  receive,  brokerage  being  ^  per  cent.  ? 

$100  St.  sells  for  $  (135  _  1    .  or  $134|-  money  ; 


.*.  $100  St. :  £10000  st.  : :  $134^  :  req^  am*,  of  money ; 

10000x1341 
.-.  req<i.  am*.  =  $ ioo~~   =  $13487.50. 

Ex.  4.  What  incomes  will  $5500  at  7  per  cent,  stock,  and 
$5500  invested  in  the  7  per  cent,  stock  at  102^,  respectively 
produce  ? 

Ist,  since  every  $100  stock  gives  $7  int.  ;  .•.  income  from 

5500X7 
$5500  of  7  per  cent,  stock  =  $         1^    =  $385. 

2nd.  since  $100  stock,  which  gives  $7  int.,  costs  $102| ; 
.-.  every  $102§  give  $7  int. ;  • 

.-.  $102|  :  $5500  : :  $7  reqd  incotne  ; 

.-.  reqd  income  =  $^-^^  =  $376. 
Iu2f 


IdO  JkKi'I'iiMJSTiV. 

Ex.  5.  One  person  buya  £5(X>  Consols  at  90^  and  sells  out 
at  93  ;  another  invests  £500  m  Consols  at  90^  and  sells  out 
at  93  ;  what  sum  of  money  does  each  gain  ? 

l3t  man  gains  £{93— 90J),  or  £2§,  on  every  £100  stock  ; 

.-.  his  whole  gain  =  £(2§  X  5)  =£13.  Gs.  M. 
2d  man  gains  £2§  on  every  £100  stock,  i.  e.  on  every  £90i 
of  his  money  which  he  invests  : 

•.  £i)Oi  :  £500  ::  £2§  :  whole  gam ; 

aOO  X  C5 
.-.    %<rhole  gain  =  £ — =£14.  15«.  2^^, nearly. 

^  u§ 

Ex.  6.  A  person  invested  some  money  in  the  3  per  cent. 
Consols  when  they  were  at  90,  and  some  money  when  they 
were  at  80  ;  find  the  rate  of  interest  he  obtained  in  each  case, 
and  the  advantage  per  cent,  of  the  second  purchase  over  the 
first. 

£90  :  £100  ::  £3  :  rate  per  cent,  in  Ist  case, 
£80  :  £100  ::  £3  :  rate  per  cent,  in  2d  case, 
100  X  3 

.*.  rate  per  cent,  m  Ist  case  =  £ =  £3.  ^x.  M.i 

^  90 

/  100  X  3  \ 

.• 2nd. .  .  .  =  £    \=£^.  15s; 

\       80       / 
.-.  advantage  =  £3.  15s.— £3.  6s.  M.  =Ss.  ^. 
Ex.  7.     A  person  invests  £1037.  10s.  in  the  3  per  cents,  at 
83;  the  funds  rise  1  per  cent,;  he  then  transfers  his  capital 
to  the  4  per  cents  at  96  :  find  the  alteration  in  his  income. 
£83  :  £1037.  10s.  ::  £100  :  quantity  of  3  per  cent.  st. ; 

1037^  XlOO 
.  • .  quantity  of  3  per  cent  st.  bought  =;=  £ =  £  1 250. 

bU 

The  funds  have  risen  1  per  cent,  therefore  to  transfer  £1250 
stock  from  the  funds  at  84  to  the  funds  at  96, 

£96  :  £84  ::  £1250  stock  :  quantity  of  4  per  cent,  stock, 
(since  the  higher  the  pi-ice  of  the  stock  the  less  will  be  the 
amount  purchased) ; 

1250  X  84 
*.  quantity  of  4  per  cent,  stock  =  £ ; Tr-::£l(>s«3.  15s. 

1250  X  3 

Ist  Income  =  £ =  £37.  10a. 

100 
1093^  X  4 

2nd  Income  =  £ ^^  £43.  15».; 

100 
,'.  alteration  in  income  ==£43    ift*. — ^^W    lOn.  =  €6.  5s. 
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Ex.  LXXIIL 

(1)  Find  amount  of  Bank  of  Montreal  stock  purchased 
by  investing  $527.25  at  \26\,  the  stock  yielding  8  per  cent., 
per  annum  interest? 

(2)  Bank  of  Toronto  stock  being  at  102^,  how  much  can 
be  purchased  for  jiSOO  ? 

(3)  Find  the  value  of  $1556  Royal  Canadian  Bank  stock 
at  98. 

(4)  Royal  Canadian  Bank  stock  being  at  1  per  cent,  dis- 
count, I  invest  $525, 50 ;  find  my  income  therefrom  ;  the 
Bank's  dividends  being  7  per  cent,  per  annum. 

(5)  Montreal  Bank  stock  being  at  I25g,  and  paying  yearly 
dividends  of  7^  per  cent.  ;  how  much  money  must  be  in- 
vested in  order  to  secure  an  annual  income  of  $900,  allowing 
\  per  cent,  for  brokerage  ? 

(6)  Upper  Canada  Bank  bills  are  at  65 ;  how  much 
money  could  a  person  obtain  for  §2140  of  such  Bank  bills? 

(7)  If  a  man  invest  £066.  8«.  4^1.  in  the  3  per  cents,  at 
90i,  (1)  what  half-yearly  interest  will  he  obtain  after  deduct- 
ing an  inc".  tax  of  Ad.  in  the  £  ?  (2)  What  rate  per  cent, 
will  he  get  for  the  money  invested  ? 

(8)  What  rate  per  cent,  per  annum  does  a  person  receive 
for  his  money,  wno  invests  in  Bank  of  Montreal  stock  at 
136  ;  the  stock  yielding  half-yearly  dividends  of  4  per  cent  ? 

(9)  Which  would  be  the  better  investment.  Bank  of 
Montreal  stock  at  136,  or  Bank  of  Toronto  stock  at  104  ; 
half-yearly  dividends  being  4  and  3|  per  cent,  respectively? 

(10)  If  a  person  lay  out  £4650  in  the  3^  per  cents,  when 
they  are  at  7  per  cent,  discount,  what  will  be  his  loss  of  prop- 
erty by  the  stocks  falling  \  per  cent.  ? 

(11)  If  a  person  were  to  transfer  £29000  stock,  from  the 
3i  per  cents,  at  99  to  the  3  per  cents,  at  90|,  what  diflference 
would  it  make  in  his  income  ? 

( 12)  A  person  invests  $2000  in  Bank  of  Toronto  stock  at 
115,  shortly  afterwards  he  sella  when  the  stock  rose  to  123. 
Find  his  gain? 

(13)  If  the  3  per  cents,  are  at  95,  and  Government  oflFer 
to  receive  tenders  for  a  loan  of  £5016(X)0,  the  lender  to  re- 
ceive five  millions  in  the  3  per  cents.,  together  with  a  certain 
-am  in  the  3^  per  cents.  ;  what  sum  in  the  3|j  per  cents, 
ought  the  lender  to  accept  ? 

(14)  A  man  sells  out  of  the  Z\  per  cents,  at  93^  and  re- 
alizea  £18700     if  he  invest  one-fifth  of  the  produce  in  the  4 
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t)er  cents,  at  96,  aud  the  remainder  in  the  3  per  cents,  at  90  ( 
and  the  alteration  in  his  income. 

(16)  A  person  invests  £5460  in  the  3  per  cents,  at  91;  he 
sells  out  £2000  stock  when  they  have  risen  to  93^,  and  the 
remainder  when  they  have  fallen  to  85  ;  he  then  invests  the 
produce  in  the  4^  per  cents,  at  102.  What  is  the  difference 
ui  his  income  ? 

(16)  A  person  has  an  income  of  £350  from  money  in- 
vested in  the  new  3  per  cents.,  lie  sells  out  at  87§,  and  m- 
vests  in  tlie  India  5  per  cents,  at  104|.  How  will  his  income 
hd  affected,  ^th  per  cent,  being  allowed  for  brokerage  ? 

APPLICATIONS  OF  THE  TERM  "  PER  CENT." 

1S3.  There  are  many  other  cases  in  which  the  term  Per 
Cent,  occurs  besides  those  already  mentioned ;  we  will  men- 
tion certain  cases,  and  give  examples  in  each  by  way  of 
illustration. 

Commission  is  the  sum  of  money  which  a  merchant 
charges  for  buying  or  selling  goods  for  another. 

Brokekage  is  of  the  same  nature  as  Commission,  but  has 
relation  to  money  transactions,  rather  than  dealinig::.  in  goods 
V  merchandise. 

Insurance  is  a  contract,  by  which  one  party,  on  being 
paid  a  certain  sum  or  Premium  by  another  party  on  property, 
vhich  is  subject  to  risk,  undertakes,  in  case  oi  loss,  to  make 
jood  to  the  owner  the  value  of  that  property.  The  docu- 
ueut  which  expresses  the  contract  is  called  the  Policy  of  /n< 
surance. 

Lure  Assurance  is  a  contract  for  the  payment  of  a  cer- 
daiu  sum  of  money  on  the  death  of  a  person,  in  considera- 
(bou  of  an  annual  premium  to  be  continued  during  the  life 
of  tlie  Assured,  or  for  a  certain  number  of  years. 

Questions  on  Commission,  Brokerage,  and  Insuranee, 
those  charges  being  usually  made  at  so  much  per  cent., 
amoant  to  the  same  thing  as  finding  the  interest  on  a  given 
sum  of  m<jney  at  a  given  rate  for  1  yr.,  and  may  therefore 
bo  worked  by  the  Eal«  for  Simple  Int.  or  by  the  Rule  of 
Three. 

E*\.  1.  What  is  the  brokerage  on  th«  pnrohwie  of  $4300 
6  per  cents-'stock  at  ^  per  o«nt.  7 

*^.      .-Lv                                                                                4300  X   I 
<H)  : 4300  ::  4i  :  k»rok*.  r«q«.  ;  . '.  bruH*.  r«q\«cii; =^ 

$5.37i 
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Ex.  2,  What  is  the  preminm  on  a  policy  of  insurance  for 
£9626.  Us.  3</.,  at  £2.  J2«.  percent.? 

d.  ::£2.  12        ^ 
.9626/gXJI  ^  ^250.  5«.  9fd. 
100 

Ex.  3.     What  is   the  annual  cost  of  insuring  property  to 
the  amount  of  $1600,  the  premium  being  ;$1.50  per  cent.? 
$!100  :  1600::  1  .:>0 :  ann».  cost; .'.  ann'.  cost  =$1.50X16 -$24. 

184.     All  questions  which  relate  to  gain  or  loss  in   mer- 
cantile transactions  fall  under  the  head  of  Phofii   and  Loss. 
Tradesmen  measure   their   Profit  or  Loss    by   the    actual 
amount  gained  or  lost,  or  by  the  amount  gained  or  lost  on 
every  I^IUO  of  the  capital  they  invest. 

Ex.  4.  If  tea  be  bought  at  84  cts.  per  lb. ,  and  sold  at  98  cts. 
per  lb. ,  find  the  gain  per  cent. 

(93  cts.  —84  cts.)  =  9  cts.;  . '.  gain  on  84  cts.  =  9  cts. 
.  •.  84  cts.  :  $100  ::  9  cts.  :  gain  per  cent.  ; 

.  •.  gain  per  cent.      ^^^^  cts.  =  $10,713. 
84 
Fix.  6.     If  tea  be  bought  at  93  cts.  per  lb.  and  sold  at  84 
cts.  per  lb.,  find  the  loss  per  cent. 
In  this  case  9  cts.  is  lost  on  93  ct.s., 

.-.  98  cts.  :  $100  ::  9  cts.  :  loss  per  cent, 
whence  loss  per  cent.  =  $9.67|i. 

Ex.  6.  By  selling  cheese  at  £3.  13s.  6r/.  a  cwt.  a  grocer 
realized  a  profit  of  22^  per  cent.,  what  did  it  cost  him  per  cwt.  ? 

He  sells  cheese  for  which  hv.  gave  £100  for  £122^ 
.-.  £l22i  :  £3.  13s.  Qd.  or  £3^  ::  £100  :  prime  cost  per  cwt  ; 

.-.  prime  cost  per  cwt.  ^  f'^iA^^J^  =  £3. 
122i 

Ex  7.  By  selling  cheese  at  £3.  13<f  (^d.  a  cwt.  a  grocer  lost 
22^  per  cent.,  find  the  prime  cost  of  the  cheese  per  cwt. 

In  this  case  he  sells  cheese,  for  which  he  gave  £100,  for 
(£lOO-£22i),  or  for  .£77^. 

.  *.  £77i  :  £3U  ::  £100  :  prime  cost  of  cheese  per  cwt.  ; 

.  •.  prime  cost  per  cwt.  ==  £  -"^UXlOO  ^  ^^    ^^^    IQ^^d. 

Ex.  8.  By  selling  sheep  for  $19  the  seller  loses  5  per  cent, 
on  his  outlay  ;  what  would  have  been  his  loss  or  gain  per 
cent,  if  he  had  sold  the  sheep  for  $23.75' 
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1st.     $95  :  $19  ::  f  100  :  prime  coat  of  sheep, 

.  •.  prime  cost  of  sheep  =$20. 
2nd.     $20  :  $100::  $3.75:  gain  per  cent.,  if    the  sheep  be 
sold  for  $23. 75; 

100  X  3f 

.'.gain  percent.  =$ =: $18.75. 

20 
This  sum  might  have  been  worked  thus, 
$19  :  $23|  ::  $95,  i.  e.  what  $100  will  realize  if  the  sheep  be 
sold  for  $19  :  what  $100  will  realize  if  the  sheep  be  sold  for 
$23|. 

95  X  23? 
.  • .  $1 00,  if  sheep  sold  for  $23f  will  realize  $ -,  or  $11 8| ; 

.'.  gain  per  cent.  =  $118f  — $100  =  $18|  =$18.75. 
135.  Tables  respecting  the  increase  or  decrease  of  Popu- 
lation, &c.,  are  constructed  with  reference  to  the  increase  or 
decrease  on  every  100  of  such  population  ;  Education  returns 
are  constructed  in  the  same  way  ;  and  so  are  other  Statistical 
Tables. 

Ex.  9.     In  1852  the  population  of  the  County  of  Wellington 
was  26796,  in  1861  it  was  49200  ;  find  the  increase  per  cent. 
49200— 26796=22404; .  •.  26796  :  100  ::  22404  :  incr*.  percent. 
2-240400 

.  *.  increase  per  cent.  =-^ '  =  83  '609 ....  per  cent. 

^  26796  ^ 

Ex.  10.  Between  the  years  1841  and  1851  the  population 
of  England  increased  14*2  per  cent.  In  1851  it  was  21121290, 
what  was  it  in  1841  ? 

For  every  100  persons  in  1841  there  were  1142  in  1851 ; 
.  •.  114-2j  21121290  ::  100  :  population  in  1841  ; 
21121290X100 

.  *.  population  in  1841  = =  18495000. 

^  ^  114-2 

Ex.  11.  If  of  a  regiment  of  750  men,  26  per  cent,  are  in 
hospital,  32  per  cent,  in  trenches,  and  the  rest  in  camp,  how 
many  are  in  hospital,  trenches,  and  camp,  respectivelv. 

750  X  26 

100  :  750  ::  26  :  no.  in  hosp'. ; . '.  no.  in  hosp'.  = =195. 

^  *^  100 

750  X  32 

100  :  750  ::  32  :  no.  in  tren*". ;.  •.  no.  in  tren^.  = =240. 

100 

.'.  number  in  camp  =  750 —(195  4-  240)  =  315. 

Ex.  12.     The  percentage  of  children  who  are  learning  to 
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write  is  65  in  a  school  of  60  children,  and  78  in  another  school 
of  <0,  what  is  the  percentage  in  the  two  schools  together? 
In  the  1st  school, 

60  X  65 
100  :  60  ::  65  :  no.  who  write ; .  '.no.  who  write  =  — — —  =  39. 

100 

In  the  2nd  school. 

70X78^ 
100  :70  ::78:no.whowrite;.\no.whownte  =  — — -  =  54|. 

.  •.  in  a  school  of  130,  there  are  93f  who  write  ; 
.••  130  :  100  ::  93|  :  percent,  req"*.  ;  .'.  percent.  req<*. 

^100X93f^^^ 

130 
Ex.  LXXIV. 

(1)  What  will  be  the  broker's  commission  on  the  purchase 
of  $4300  6  per  cents,  at  90^,  at  |  per  cent.  ? 

(2)  What  is  the  premium  on  a  policy  of  insurance  for 
$9626.55  at  $2.00  per  cent.  ? 

(3)  The  commission  on  the  purchase  of  $1560  Dominion 
stock  at  104  amounted  to  $4.60,  what  was  the  rate  per  cent.  ? 

(4)  For  what  sum  would  the  life  of  a  person  aged  23  be 
insured  by  the  annual  payment  of  $45.60,  the  premium  for 
that  age  beiAg  $2.40  per  cent,  ? 

(5)  A  draper  at  Hamilton  buys  25  pieces  of  calico,  each 
containing  36  yds.,  for  £32.  16s.  3(Z.  ;  the  can-iage  costs  him 
6«.  3cZ.  ;  (1)  What  will  he  gain  by  selling  the  calico  at  lO^oJ.  a 
yard?     (2)  What  will  he  gain  per  cent.  ? 

(6)  A  merchant  bought  1280  bus.  of  wheat  at  $1.20  a  bu., 
the  expenses  of  carriage,  &c.,  averaged  3|  cts.  a  bu.  ;  he  sold 
the  wheat  at  $1.40  a  bu.  (1)  What  was  his  gain?  (2)  What 
was  his  gain  per  cent.  ?  (3)  At  what  price  a  bu.  should  he 
have  sold  the  wheat  in  order  to  gain  $400  ? 

(7)  (1)  A  man  buys  a  pig  for  6«.  8f/.,  and  sells  it  for  7».  4d. ; 
find  his  gain  per  cent.  (2)  What  would  have  been  the  loss 
per  cent,  had  he  bought  the  pig  at  7«.  4(Z.  and  sold  it  at  Qs. 
Hd.  I 

(S)  fea  is  bought  at  $96  per  cwt.,  at  what  price  per  lb. 
must  it  be  sold  t©  gain  25  per  cent.  ? 

(9)  Sugar  is  bought  at  $6  per  cwt.,  what  will  be  the  gain 
per  cent.  U  it  be  sold  at  10  cts.  per  lb.  ? 

(10)  At  what  price  must  a  yd.  of  cloth  b«  sold,  which  oo«t 
4».  %iL,  so  M  to  gain  12j^  per  cent.  ? 
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If  a  yd  of  cloth,  sold  at  4«.  8d.,  give  a  profit  of  12^ 
cent. ;  find  the  prime  cost. 

(12)  A  grocer  buys  40  lbs.  of  tea  at  84  cts. ,  44  lbs.  at  93  cts. , 
and  55  lbs.  at  $1.08  ;  aud  sells  the  mixture  for  $188.16,  what 
is  his  gain  per  cent.  ? 

(13)  A  grocer  mixes  26  lbs.  of  tea  at  6s.  3c/.,  32  lbs.  at  5«. 
7ri.,  and  36  lbs.  at  6».  Id. ;  at  what  rate  per  lb.  must  he  sell  the 
mixture  in  order  to  gain  40  per  cent,  on  his  outlay  ? 

(14)  If  I  seU  for  15«.  I  loaelO  per  cent.,  what  must  I  sell  at 
to  gain  10  per  cent.  ? 

(15)  A  person  buys  a  certain  number  of  eggs  and  sells 
them  again  at  such  a  price,  that  11  are  sold  for  the  money  18 
oost  him.     Find  his  gain  per  cent. 

(16)  A  boy  sells  another  boy  a  cricket-bat  for  $1.56,  gain- 
ing thereby  30  per  cent.  ;  what  did  it  cost  him  ? 

APPLICATIONS  OF  THE  TERM  "AVERAGE." 

136.  Questions  are  often  given,  in  wh:ch  the  term  **  Ave- 
rage" occurs  ;  two  such  examples  will  be  worked  by  way  of 
illustration,  and  others  subjoined  for  practice. 

Ex.  1.  A  gentleman  in  each  of  the  following  years  ex- 
pended the  following  sums  :  in  1845  $650,  in  1846  $675,  in 
1847  $()80,  in  1848  S690,  in  1849  $700,  in  1850  $715,  in  1851 
$790.     Find  his  average  yearly  expenditure. 

The  object  is  to  find  that  fixed  sum  which  he  might  have 
spent  in  each  of  the  seven  years,  so  that  his  total  expendi- 
ture in  that  case  might  be  the  same  as  his  total  expenditure 
was  in  the  above  question. 

Adding  the  various  sums  together  we  find  that  the  total 
expenditure  amounted  to  $4900  ;  this  sum  divided  by  7  gives 
$700  as  the  averairo  yearly  expenditure. 

Ex.  2.  In  a  school  of  27  boys,  1  of  the  boys  is  of  the  age 
of  17  years,  2  of  16,  4  of  15^,  1  of  U%,  2  of  U^,  5  of  13|,  10 
of  12^,  and  2  of  10 ;  find  the  average  age  of  the  boys. 

The  object  is  to  find,  what  must  be  the  age  of  each  boy, 
supposing  all  to  be  of  the  same  age,  that  the  sum  of  their 
ages  may  equal  the  sum  of  the  ages  in  the  question. 

Sum  of  ages 
=  17  -4-  32  -H  62  -t  141  +  29  -»-  68|  -¥  122^  -♦-  20  =  366 
.  •.  average  age  =  366  yr».  -f-  27  =  13^1  year*. 

Ex.  LXXV. 
(1)    The  highest  temperature  registered  in  the  shade  on 
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Monday  13th  July,  1868,  in  the  following  towna,  was :— Ot- 
tawa, 104  ;  Montreal,  96 ;  Toronto,  92  ;  New  York,  90  ;  Buf- 
falo. 82 ;  New  Orleans,  81.  Find  their  average  iiighest 
temperature  ? 

(2)  On  Sunday  I  spent  no  money,  on  Mond.  $4.25,  on 
Tues.  $5.75,  on  Wed.  $6.60,  on  Thurs.  $7.80,  and  Frid.  $3.50, 
on  Sat.  $5.58;  find  my  average  daily  expenditure  during 
the  week  ? 

(3)  The  highest  temperature  registered  in  the  shade  in  thd 
week  ending  on  Midsummer-day,  1865,  in  the  following  towns, 
was: — Birmingham,  87*8;  Manchester,  87*7  ;  London,  87 '6; 
Bristol,  86-8  ;  Leeds,  85 '0  ;  Salford,  84*5  ;  Dublin,  83*8  ;  Edin- 
burgh, 78*0  ;  Liverpool,  77.9;  Glasgow,  77-6.  Find  their 
average  highest  temperature  ? 

(4)  In  a  school,  17  children  average  6  years.;  26,  7^  yrs., 
35,  9^  yrs.;  20,  10  yrs.;  and  8  12^  yrs.  Find  the  average 
age  of  all  the  children. 

(5)  The  average  age  of  27  men  is  57  years,  that  of  the 
first  eleven  is  53  years,  and  that  of  the  last  eight  69^  years. 
F''"'l  t\\p  iveraae  age  of  the  rest. 

(6)  The  populations  of  3  towns  in  1851  were  31326,  42324, 
and  6706  :  in  1861  the  first  two  had  increased  12,  and  10  per 
cent,  respectively,  and  the  last  had  decreased  18  percent.; 
find  the  average  population  of  the  3  towns  in  1861. 

(7)  A  tradesman's  average  annual  gain  from  the  year 
1853  to  1863,  both  inclusive,  was  £184.  lU  6(/.;  in  1853  he 
lost  £76.  8s.  U.,  and  in  1864  he  gained  £151.  9s.  10(7.  What 
was  his  average  auiiual  gain  from  1854  to  1864,  both  inclu- 
sive ? 

DIVISION  INTO  PROPORTIONAL  PARTS. 

137.  To  divide  a  given  number  into  parU,  which  shall  be 
proportional  to  certain  other  given  numbers. 

This  is  an  application  of  the  Rule  of  Three  ;  still  it  may 
be  well  to  state  a  general  Rule,  by  which  such  Ex*,  may  be 
workecL 

Rule.  As  the  sum  of  the  given  parts  :  any  one  of  them  :: 
the  entire  quantity  to  be  divided  :  the  corresponding  part 
of  itb 

This  statement  must  be  repeated  for  each  of  the  parts,  or 
at  all  events  for  all  but  the  last  part,  which  may  either  h% 
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found  by  tbo  Knle,  or  by  subtracting  the  sum  of  the  valuea 
of  the  other  parts  from  the  entire  quantity  to  be  divided. 

Ex.  1.  Divide  40  dollars  among  A,  B,  C,  so  that  their 
shares  may  be  as  7,  11,  and  14  respectively 

By  the  Rule.     Sum  of  shares  =  7  +  1 1  4-  14  =  32. 
.  •.  32  :  7  ::  $40  :  ^'s  sh'. ;  32  :  11  ::  $40  :  ^'s  sh«.; 
whence  ^'s  sh*.  =$8.75,  ^'s  sh«.  =  .$13.75., 
C's  sh».=  $40  — $(8.75  +  $13. 75)  =  $17. 50. 
Ex.  2.     Divide  £45  among  A,   B,  C,  and  D,  so  that  A'% 
share  :  i5's  share  ::  1  :  2,  5's  :  (Ts  ::  3  :  4,  and  (T's  :  Z)'s  ::  4  : 5. 
The  L.  c.  M.,  of  1,  2,  3,  4,  and  5.  is  60,  .-.  if  Z) has  60 shares, 
C  will  have  4  of  60,  or  48  ;  B  will  have  %  of  48,  or  36  ;  and 
A  will  have  \  of  36,  or  18.     • 

.-.  (18  +  36  +  48  -»-  60),  or  162  :  18  ::  £45  :  ^'s  sh'.; 
whence  ^'s  sh«.  =  £5.     Similarly  5'8=:£10.   C"s  =  £13.   6«. 
8a\,  and  D'a  =  £16.  13^.  4d 

FELLOWSHIP  OR  PARTNERSHIP. 
13S.      FELLOWsnip  or  Partner.ship  is  a  method  by  which 
the  respective  gains  or  losses  of  partners  in  any  mercantile 
transactions  are  determined. 

Fellowship  is  divided  into  Simple  and  Compound  Fel- 
lowship :  in  the  former,  the  sums  of  money  put  in  by  the 
several  partners  continue  in  the  business  for  the  same  time ; 
in  the  latter,  for  different  periods  of  time. 
The  Rule  in  the  last  Art.  applies  for  Simple  Fellowship. 
Ex.  Two  merchants,  A  and  B,  form  a  joint  capital ;  A 
puts  in  $240,  and  B  $360 ;  they  gain  $80.  How  ought  the 
gain  to  be  divided  between  them  ? 

$(240  -I-  360)  :  $240  ::  $80  :  ^'s  sh*.  in  $'» 
.'.  A'%  sh*.  =$32,  and  ii's  sh'.  =$(80— 32) =$48. 

COMPOUND  FELLO\ySHIP. 

139.  Rule.  Reduce  all  the  times  into  the  same  denom- 
ination, and  multiply  each  man's  stock  by  the  time  of  iti 
continuance,  and  then  state  thus  : 

The  sum  of  all  the  products  :  each  particular  product  :: 
the  whole  quantity  to  be  divided  :  the  corresponding  share. 

Ex.  A  and  B  trade  together  ;  A  puts  in  $300  for  9  mo. , 
and  B  $240  for  6  rao  ;  they  gain  $115.  Ht>w  ought  they  to 
di\nde  it  ? 

Bv  the  Rule 
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$(300  X  9  +  240  X  6)  :  $(300  X  9)  ::  $115  :  ^'s  sh*.,      - 
$(3(X)  X  9  +  240  X  6)  :  $(240  X  6)  ::  $115  :  B's  ah'., 
whence,  ^'s  sh*.  =$75,  and  5's  =  $40. 
Reason.     $300  for  9  mo.  =  9  times  $300  for  1  mo.,  and  $240 
for  6  mo.  =  6  times  $240  for  1  mo.  :  the  example  then  be- 
comes one  of  Simple  Fellowship. 

EQU.     ^ON  OF  PAYMENTS. 
140.     When  a  person  owes  another  several  sums  oi  money, 
due  at  different  times,   the  Rule  by  which  we  determine  the 
just  time  when  the  whole    debt    may  be  discharged  at  one 
payment,  is  called  the  Equation  of  Payments. 

Nott.  It  is  assumed  in  this  Rule  that  the  8\im  of  the  in- 
terests of  the  several  debts  for  their  respective  times  equals 
the  interest  of  the  sum  of  the  debts  for  the  equated  time. 

Rule.  Multiply  each  debt  into  the  time  which  will  elapse 
before  it  becomes  due,  and  then  divide  the  sum  of  the  pro- 
ducts by  the  sum  of  the  debts  ;  the  quotient  will  be  the 
equated  time  required. 

Ex.  1.     A  owes  B  $100,   whereof  .$40  is  to  be   paid   in  3 
mo. ,  and  $60  in  5  mo. ;  find  the  equated  time. 
By  the  Rule, 

40  X  3  +  60  X  5       420 

equated  time  in  mo.= = =  4i, 

40  +  tJO  1(X) 

Ex.  2.  A  owed  B  $10,  to  be  paid  at  the  end  of  9  mo.  ;  he 
pays  however  $2  at  the  end  of  3  mo.,  and  $3  at  the  end  of  8 
mo. ;  when  ought  the  remainder  to  be  paid  ? 

In  this  case,  2  X  3  -♦-  3  X  8  4-  5  X  no.  of  mo.  req**  =  10X9,  or 
^  +  24  -t-  5  X  no.  of  mo.  req-^.  =  90  ; 

or,  30  -♦-  5  X  no.  of  mo.  req<*,  =  90,  or  6  X  no.  of  mo.  req^. 
-90-30,  or  60,  .'.  no,  of  mo.  req*.  =  12. 

Ex.  LXXVI. 

(1)  Divide  (1)  1008  into  3  parts,  which  shall  be  to  each 
other  as  the  numbers  2,  3,  4,  respectively.  (2)  $260  into  3 
parts,  which  shall  be  to  each  other  as  5,  11,  and  16.  (3)  145 
ac.  3  ro.  33  po.  between  two  persons  in  the  ratio  of  5  :  6. 
(4)  £110  betweeu  4  jtersons,  whose  shares  shall  be  as  \,  ^,  i, 
and  i. 

(2)  (I)  A,  B,  and  C  contribute  to  a  fund  $320,  .$560,  $720, 
respectively.  How  are  they  to  divide  a  profit  of  ."?680  ?  (2) 
A,  who  has  £422.  10.?.,  owes  B,  £176;  C,  £210 ;  and  D,  £265; 
what  sum  ought  C  to  receive  ? 

10 
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(3)  Sugar  beiiig  composed  of  48  856  per  cent,  of  oxygen, 
43  "265  pei-  cent,  of  carbon,  and  the  rest  hydrogen ;  how 
many  lbs.  of  each  of  these  materials  are  there  in  1  ton  of 
BUgar  ? 

(4)  Archimedes  discovered  that  the  crown  made  for  King 
Hiero  consisted  of  gold  and  silver  in  the  ratio  of  2:1. 
How  much  per  cent,  was  gold,  and  how  much  per  cent,  was 
•ilver? 

(5)  Find  thtf  equated  time  of  payment  of  $150  due  in  '2 
mo.,  $210  due  in  6  mo.,  and  $120  due  in  7  mo. 

(6)  A  owes  B  $1000  to  be  paid  at  the  end  of  6  mo.  ;  A 
pays  $400  at  the  end  of  3  mo.  ;  when  ought  he  to  pay  the 
remainder  ? 

(7)  A,  B,  and  C  remained  partners  for  2  years  ;  A  brought 
in  $4000,  which  remained  .tlie  whole  time  ;  B  began  with 
$3(X),  and  6  months  after  put  in  .S3()0  more;  C began  with 
$200,  and  one  year  after  put  in  $500  more.  The  -w  hole  gain 
was  .^^7960.     Determine  each  partner's  sliare. 

(8)  ^  is  a  working,  B  a  sleeping  partner  in  a  bookseller's 
business.  Their  capital  amounts  to  £6400 ;  of  which  £2400 
belongs  to  A,  the  rest  to  B.  Their  profits,  at  the  end  of  the 
first  year,  amounted  to  £1600.  A  receives  10  per  cent,  of 
the  protits  for  managing  the  business.  How  ought  the  re- 
maining part  of  the  profit*  to  be  divided  ? 

(9)  A,  B,  and  C  rent  a  field  for  $60  ;  A  puts  in  20  horses, 
B  \h  oxen,  and  C  10  sheep  ;  supposing  the  keep  of  a  horse, 
ox,  and  sheep  to  be  in  the  ratio  of  3,  2,  and  1  ;  shew  how  the 
rent  should  be  divided. 

(10)  Some  broth  was  distributed  among  a  certain  number 
of  old  men,  9  widows,  and  6  single  women  ;  the  nieu  had 
twice  as  much  broth  given  among  them  as  was  given  among 
the  women  ;  also  an  old  man's  share  was  to  a  widow's  share 
;:  6  :  5,  and  a  widow's  share  to  a  single  woman's  share 
::  10  :  9.  Each  single  woman  received  1^  pints.  How  uiany 
old  men  were  there  ? 

SQUARE  ROOT. 

141.  The  Sq.  -/tB  of  a  given  number  is  the  proauot  o_ 
that  number  multiplied  by  itself.  Thus  6  X  «  <>»•  ^6  i"  the 
square  of  6,  or  36  =  6'.     Art.  86. 

142.  Th<»  SauA-RK  Root  o^  a  given  number  tk.  a  number, 
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which,  when  multiplied  by  itself,  will  produce  the  given 
aumber.     Thus  6  is  the  square  root  of  36  ;  for  6X6  =  36. 

The  square  root  of  a  number  is  sometimes  denoted  by 
placing  the  sign  y/  before  the  number,  or  by  placing  the 
fraction  \  above  the  number  a  little  to  the  right.  Thus  ^36, 
or  (36)^  denotes  the  square  root  of  36 ;  so  that  \/36,  or  (36)>< 

143.     Rule  for  extracting  the  Square  Root  of  a  nnmher. 

Place  a  point  or  dot  over  the  units'  place  of  the  given 
num])er  ;  and  thence  over  every  second  figure  to  the  left  of 
that  place  ;  and  thence  also  over  every  second  figure  to  the 
right,  when  the  number  contains  decimals,  annexing  a  cy 
pher  when  the  number  of  decimal  figures  is  odd  ;  thus  di- 
viding the  given  number  into  periods.  The  number  of 
points  over  the  whole  numbers  and  decimals  respectively 
will  shew  the  number  of  whole  numbers  and  decimals  re- 
s])ectively  in  the  square  root. 

Find  the  greatest  number  whose  square  is  contained  in  the 
first  period  at  the  left  ;  this  is  the  first  figure  in  the  root, 
which  place  in  the  form  of  a  quotient  to  the  right  of  the 
given  number.  Subtract  its  square  from  the  first  period,  and 
to  the  remainder  bring  down,  on  the  right,  the  second  period. 

Divide  the  number  thus  formed,  omitting  the  last  figure, 
by  twice  the  part  of  the  root  already  obtained,  and  annex  the 
^sult  to  the  root  and  also  to  the  divisor. 

'T'hen  multiply  the  divisor,  as  it  now  stands,  by  the  part  of 
the  root  last  obtained,  and  subtract  the  product  from  the 
number  formed,  as  i  above  mentioned,  by  the  first  remainder 
and  second  period. 

If  there  be  more  periods  to  be  brought  down,  the  operation 
must  be  repeated. 

Ex.  1.     Find  the  square  root  of  1369. 

1369  (  37  After  pointing,  according  to  the 

•^'=  9 Rule,  we  take  the  first  period,  or 

{2X3  =  6}    67  j    4(59  13,  and  find  the  greatest  number 

!    4g()         whose  square  is   contained    in    it. 

Since  the  square  of  3  is  9,  and  that 

of  4  is  16,  it  is  clear  that  3  is  the  greatest  number  whose 
square  is  contained  in  13,  therefore  place  3  in  the  form  of  a 
quotient  to  the  right  of  the  given  number.  Square  this  num- 
ber, and  put  down  the  square  under  the  13 ;  subtract  it  from 
the  13,  and  to  the  remainder  4  affix  the  next  period  69,  thus 
forming:  tl^^  numb«%r  469.     TaVe  2  X  .S.  or  6,  for  a  divisor  ;  di- 
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vide  the  469,  omitting  the  last  figure,  that  is,  divide  the  46  by 
the  6,  and  we  obtain  7.  Annex  the  7  to  the  3  before  obtaineil, 
»nd  to  tne  divisor  6  ;  then  multiplying  the  67  by  the  7  we  ob- 
tain 469,  which  being  subtracted  from  the  469  before  formed, 
leaves  no  remainder  ;  therefore  37  is  the  square  root  of  1369. 
Ex.  2.     Find  the  square  root  of  282475249. 

282475249  (  16807 

1 

{2X1=2|        26 1    182  18-r2=9,  but9wiUbetoundtoo 

I     156  large,  so  also  8  or  7.  .'.  try  6. 

J2X  16  =  32}    328~"2647  264^-32  =  8 

2624 
{2X168^336)33607 


235249  336  is  greater  than  235  ;  .  •.  put 
235249  0  after  the  8  in  the  quotient, 
and  the  6  in  the  divisor,  bring 
down  the  next  period.     Then  23524  -i-  3360  =  7. 
Ex.  3.      Find  the  square  root  of  7-929856. 

7 -929856  (2-816 

4  Place  the  first  dot  over  the  7,  the  units' 

48  i  392  place  of  whole  numbers,  and  then  over 

3g^  every  second  figure  to  the  right. 

5611    898 

I There  is  1  dot  over  the  integral  part, 

5626  I    33756  and  3  dots  over  the  dec*,   part,  . ' .  the 

33756  root  is  2-816. 


Ex.  4.     Find  the  square  root  of  -001  to  3  places  of  deci^ 

•061606  (  -031 

9  TVe  aflfix  3  cyphers  in  order  to  hav* 

1 2 4- 3=6 1      61  I  100  ^  periods,  and  . '.  3  dec',  places  in 

'  61  ^'^^^  '  since  there  is  no  number  in 

the  units' place,  the  first  dot  Avill  be 

3^  over  the  second  cyj>her  from  the 

units'  place,  and  since  first  period  is  'OO  we  place   0  as  the 
first  figure  in  the  root. 

Ex.  5.     Find  the  square  root  of  ^VTrr* 
529  ( 23  240i  ( 49 

4  16 


431     129 
129 


801 

801     .*.  sq.  root5c=|f. 
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5 
Ex.  6.     Find  the  square  root  of  -  to  3  places  of  dto*", 

*  =  714285 . . .  ;  -714285  (  '845. . . 

64 

164  j  742 
I  656 

1685T8685  5 

8425  •  '•  "H-  ^^^^  of  -  =  "845. . , . 

' »  7 

260 

Ex.  LXXVIL 

Find  the  square  roots  of  (1)  196 ;  289 ;  625.  (2)  841 ; 
900;  1764.  (3)  2401;  7569;  9604.  (4)  12321;  40000;  388129. 
(5)  494209  ;  582169  ;  259081.  (6)  1234321  ;  28547649.  (7) 
62504836;  33016516;  49112064.  (8)  182493081  ;  47*61.  (9) 
•008836  ;  445-336609.     (10)  '000633679929  ;  -0000000009. 

Find  the  square  roots,  each  to  four  places  of  decimals,  of 
(11)51;  -51.     (12)5-1;   '051.     (13)  80652 ;  96304  993. 

Find  the  square  roots,  each  to  3  places  of  decimals  where 

the  root  does  not  come  out  exactly,  of  (14)  '3.      (15)  "027. 
2304  4-41 

(16)  4|i.     (17) .     (18) . 

'     **      ^     '3481      ^        -64 

(19)  A  father  left  his  child  a  box,  containing  sovereigns, 
and  shillings  ;  the  sovereigns  were  worth  as  many  times  the 
shillings,  as  the  shillings  were  worth  the  box  ;  the  value  of 
the  box  was  25.  6(i.,  and  there  were  5832  sovereigns  in  the 
box.     How  many  shillmgs  were  there  ? 

CUBE  ROOT. 

144.  The  CuBB  of  a  given  number  is  the  product  which 
arises  from  multiplying  that  number  by  itself,  and  then  mul- 
tiplying the  result  again  by  the  same  number.  Thus  6X6 
X  6,  or  216,  is  the  cube  of  6  ;  or  216  =  6'.     Art.  86. 

145.  The  Cube  Root  of  a  given  number  is  a  number, 
which,  when  multiplied  into  itself,  and  the  result  again  mul- 
tiplied by  it,  will  produce  the  given  number.  Thus  6  is  the 
cube  root  of  216  ;  for  6  X  6  =  36,  and  36  X  6  =  216. 

I'he  cube  root  of  »  number  ia  sometimes  denoted  by  pi^o- 
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iug  the  sign  V'  before  the  number,  or  placing  the  fraction  \ 
above  the  number,  a  little  to  the  right.  Thus  v^^B  or  (216)>* 
denotes  the  cube  root  of  216  ;  so  that  v/2l6  or  (216)^  =  tl. 

146.     Rule  for  extractiny  the  Cube  Root  of  a  number. 

Place  a  point  or  dot  over  the  units'  place  of  the  given 
uumber,  and  thence  over  every  third  figure  to  the  left  of 
that  place  ;  and  thence  also  over  every  third  figure  to  the 
right,  when  the  numljer  contains  decimals,  athxing  one  or 
two  cyphers,  when  Decessary,  to  make  the  number  of  deci- 
mal places  a  multiple  of  3 ;  thus  dividing  the  given  number 
into  periods.  The  number  of  points  over  the  whole  num- 
bers and  decimals  ret'pectively  will  shew  the  number  of 
whole  numbers  and  decimals  respectively  in  the  cube  root. 

Find  the  greatest  number  whose  cube  is  contained  in  the 
first  period  at  the  left;  this  is  the  first  figure  in  the  root, 
which  place  in  the  form  of  a  quotient  to  the  right  of  the  given 
uumber. 

Subtract  its  cube  from  the  first  period,  and  to  the  remain- 
der bring  down,  on  the  right,  the  second  period. 

Divide  the  number  thus  formed,  omitting  the  two  last 
figures,  by  3  times  the  square  of  the  part  of  the  root  already 
obtained,  and  affix  the  result  to  the  root. 

Now  calculate  the  value  of  3  times  the  s(|uare  of  the  first 
figure  in  the  root  (which  of  course  has  the  value  of  so  many 
tens)  -f-  3  times  the  product  of  tlie  two  figures  in  the  root  4- 
the  square  of  the  last  figure  in  the  root.  Multiply  the  value 
thus  found  by  the  second  figure  in  the  root,  and  subtract 
the  result  from  the  number  formed,  as  above  mentioned,  by 
the  first  remainder  and  the  second  period.  If  there  be  more 
periods  to  be  brought'  down  the  operation  must  be  repeated. 

Ex,  1.      Find  the  cube  root  of  15625. 

15625(25 

2' =8  After  pointing  we 


3x22  =  12 

3  x(20)»  =3x400=  1200 

3x20x5=   300 

5'=     25 

1525 

Multiply  by      5 


W^ir^'l&ke  the  first  period,  or 
1 5,  and  ti  nd  the  great- 
est number  whose 
cube  is  contained  in 
it.  Since  the  cube  of 
2  is  8,  and  that  of  8  ia 
7625  *^"'  ^*  ^*  clci*r  that  2  i» 
— - — the  greatest  number 
whoM    oub«    u    con- 
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tained  in  15  ;  . '.  plfto«  2  in  the  form  of  a  quotient  to  the  right 
of  the  given  number. 

Cube  2,  and  put  down  its  cube,  viz.  8,  under  the  15  ;  sub- 
tract it  from  the  15,  and  to  the  rem'.  7  affix  the  next  period 
625,  thus  forming  the  number  7625.  Take  3  X  2^  or  12,  for 
a  divisor  ;  divide  76  by  12,  12  is  contained  6  times  in  76  ; 
but  when  the  otlier  terras  of  the  divisor  are  brought  down 
6  would  be  found  too  great,  therefore  try  5.  Affix  the  5  to 
the  2  before  obtained  ;  and  calculate  the  value  of  3  X  (20)'  + 
3  X  20  X  5  +  5^  which  is  1525  ;  multiplying  1525  by  5  we  ob- 
tain 7625,  which  being  subtracted  from  7625  before  formed 
leaves  no  rem'.;  . '.  25  is  the  cube  root  req"*. 

Ex.  2.     Find  the  cube  root  of  219-365327791. 

Place  the  first  dot  over  the  9  in  the  units'  place. 

2i9-36532779i(  6-031 
6»=216      _ 

3365        33  is  not  divisible  by  108; 

3365327  l»,ring  down  the  next  pe- 
riod and  affix  0  to  the  root ; 
the  trial  divisor  will  then 
be  3  X  (60)'  =  10800,  and 
33653-7-10800  goes  3  times, 
try  3. 


3  X  6«  =  108 

3x(60)«= ^10800 

3x(600)»  ^   1080006 

3x600x3  =        5400 

8'=  9 

1085^9 


3256227 

3  X  (603)'  =     1090827 

3  X  (6030)' =  109082700 

3x6030x1=         18090 

l'=_  1 

109100791 


3256227 
109100        bring  down   next   pe- 
109166791  "od  1091007H-1090827 
goes  once,  try  1. 


Ex.  3. 

Find  tl 

decimals. 

3x(10)' 

3x10x9 

9' 

=  300 
=  270 
=     81 

651 

9 

6859 

109100791 
6  031  is  the  cube  root  required. 

root  of  -000007  to  three  places  of 

•000007006  (  019 

1 


3xl*  =  3 


6000 


^859 
Ul 
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147.  Higher  roots  than  the  square  and  cube  can  some' 
times  he  extracted  by  means  of  the  Kules  for  square  and 
cube  root ;  thus  the  4th  root  is  found  by  taking  the  square 
root  of  the  square  root  ;  the  6th  root  by  taking  the  square 
/oot  of  the  cube  root,  and  so  on. 

Ex.  Lxxvm. 

Find  the  cube  roots  of 

(1)  ]728;  8000;  5832. 

(2)  74088;  421875;  778688. 

(3)  912673;  1092727. 

(4)  134217728  ;  64-481201. 

(5)  444194-947  ;   -000202262003. 

(6)  131  019108039  ;  408518488000. 

Find  the  cube  roots,  to  three  places  of  decimals  in  those 
cases  where  the  root  does  not  teruiinate,  •! 

(7)    H.  (8)     tS-  (9)    3t  (10)     1. 

(11)     -1.  (12)     01.      (13)     10.  (14)    -037. 


MISCELLANEOUS  QUESTIONS. 
Ex.  LXXIX. 

PAPER  1. 

1.  Subtract  2057312  from  5287201,  and  2057312  again 
from  the  remainder.  Explain  how  this  is  the  same  as  di- 
viding 6287201  by  2057312. 

2.  (1)  Eeduce  55.3553  oz.  to  tons,  cwts.,  &c.  (c\ii;.  =112 
lbs.)  (2)  Find  the  proportion  of  the  Avoird.  and  Troy  oz., 
when  the  respective  lbs.  are  as  175  :  144. 

3.  Find,  by  Practice,  the  cost  of  16  cwt.,  3qrs.,  16  lbs.  at 
£2.  7  cents  a  cwt.,  (112  lbs.  =cwt.)  £1  being  =  10  florins  = 
100  cents  =  1000  mils. 

4.  Define  (1)  the  o.  c.  M.,  (2)  the  L.  c.  M.,  of  two  or  more 
numbers,  (3)  a  Vulgar  Fraction.  Find  the  o.  c.  m.  of  20803 
and  67273  ;  and  the  l.  c.  m.  of  8,  9,  10,  12,  16,  18,  35  and  84. 

.5.  (1)  Add  together  ?  of  ^V  of  99H.  |  of  |  of  69:-^,  |  of  I 
of  .306i.  (2)  Express  13.<.  \\d.  as  the  fraction  of  |  of  1^ 
guinea.     (3)  Find  th«  value  of  ii\  ton  (owt.  =  112  lbs.). 


MISCELLANEOUS. 

6.     State   the   Rule   for   the   division   of   one   decimal 
another.     Divide  (1)  7792-2  by   -37,    (2)    -0077922   by   370. 
verify  each  result  by  vulgar  fractions. 

PAPER  II. 

1.  Define  Interest,  Simple  and  Compound.  How  does 
Interest  differ  from  Discount?  Find  (1)  the  int.  on  $7300 
at  3|  per  cent,  for  120  days,  (2)  the  discount  on  £3204.  14«. 
\d.  at  3^  per  cent.  simp.  int.  for  2|  yrs. 

2.  A  house  built  for  $2656  is  sold  for  $3320,  find  the 
gain  per  cent.  If  it  had  been  built  for  $3320  and  sold  for 
$2656,  find  the  loss  per  cent.  ?     Why  do  the  rates  differ  ? 

3.  Define  a  square.  Find  (1)  the  sq.  root  of  930372004, 
(2)  the  cub.  root  of  16777216,  (3)  the  perimeter  of  a  square 
whose  surface  is  2533  sq.  ft.,  64  sq.  in, 

4.  Multiply  365  separately  by  5,  by  20,  and  by  300,  and 
add  the  products  together.  Point  out  how  the  ordinary 
method  of  multiplying  365  by  325  agrees  step  by  step  with 
the  above. 

5.  Define  prime  and  composite  numbers.  Resolve  22932 
into  its  prime  factors. 

6.  A  person  left  Toronto  for  Guelph  at  9  a.m.,  and 
travelled  the  first  20  miles  by  rail,  at  the  rate  of  22f  miles 
an  hour;  he  then  walked  the  remaining  32  miles  at  ^  of 
that  rate.     At  what  o'clock  did  he  arrive  ? 

PAPER     III. 

1.  A  and  5  fire  at  targets,  having  55  cartridges  each.  A 
fires  twice  in  3  minutes,  and  B  three  times  in  5  minutes  ; 
how  many  times  will  B  have  to  fire  after  A  has  finished  ? 

17 

2.  (1)  Convert  into  a  decimal ;  why  is  the  result  a 

20  X  8  ^ 

terminating,  and  not  a  recurring  decimal  ?  (2)  Express  3j». 
O^t/.  as  the  decimal  of  £5.  (3)  Which  is  greater,  -36  of  a 
guinea,  or  -36  of  £1  ?     (4)  By  how  much? 

3.  What  sum  of  money  will  amount  to  $552.50  in  16  mo. 
at  6  per  cent,  simp,  int .  ? 

4.  A  room  whose  height  is  11  ft.,  and  length  twice  its 
breadth,  takes  143  yds.  of  paper  2  ft.  wide  for  its  four  walls  ; 
how  much  carpet  will  it  require  ? 

^     Twoclocks    stri  ke    9   together   on   Tuesday   morning. 
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On  Wednosdiiy  morninsr  one  wants  10  minutes  to  11  v.  lien 
the  other  strikes  11  How  niiu-li  must  the  sloner  be  nut 
on  that  they  may  strike  9  t02;etlier  in  the  ever.iU^? 

6.  A  person  bouii'lit  43  sliares  in  a  c<xil  :L.:ie  at  35],  ami 
and  kept  them  till  thev  declined  to  11',  wnen  he  sold  out 
and  bought  with  the  proceeds  6  per  cent,  bank  stock  at  28 
l^remium ;  find  his  annual  income  from  the  latter  invest- 
ment. 

PAPER  TV. 

1  Define  a  fraction,  and  shew  (Vom  your  definition  that 
h^i     (1)  Add  together  .i,  5,  Z;,,  and  Vt  ;    Jiutl  find  what 

4 
fraction  the  sum  is  of  1  ~  of  -—     (2)  How  many  times  can 

027  be  taken  from  ooo  '^  What  fraction  is  the  remainder  of 
the  former  *'' 

2.  A  person  left  a  sum  of  money  which  was  divifieA 
equally  amon,2:st  43  im)oi  peo])le,  such  that,  after  a  dediTctiou 
of(W.  in  the  pound,  each  received  £3.  3**  A^d.  What  sum 
did  he  leave  ? 

3.  (1)  If  the  carriage  of  13  cwt.,  2  qrs  ,  19  lbs.  for  35  milf^s 
;ost  £4  IT.s.  (k/ ,  what  must  be  {laid  for  the  convevance  o: 

41  cwt.,  1  lb.  for  49  miles?  (A  cwt  =  112  lbs.)  (2)  A  ban!;- 
rupt  owes  $2085,  of  w^hich  $235  is  due  to  A,  $325  to  7?.  $50.~' 
to  C,  and  the  rest  to  I)  How  much  must  he  pay  in  tlie  v 
so  that  J)  may  receive  as  much  as  is  due  to  C? 

4  A  merchant  l)uys  2  butts  of  wine,  one  for  £120,  anc 
one  for  £110,  he  also  buys  a  third,  and  after  mixing  the 
three,  retails  the  wine  at  45.s  j^er  dozen,  making  V2\  per 
cent,  on  his  outlay .  supposing  the  number  of  dozens  in  u 
butt  to  be  52,  find  the  price  of^  the  third  butt 

5.  The  i)rice  of  2  turkeys  and  9  fowls  is  £2  18.<?  M.  nn-A 
the  jM-ice  of  5  turkeys  and  2  fowls  is  £4.  8.s.  2d. ;  find  thf^ 
price  of  a  turkey  and  a  fowl. 

6.  How  long  will  it  take  to  walk  round  a  square  field 
ontaining  13  ac,  81  yds.  at  the  rate  of  3i  miles  an  hour  ? 

l'Ai'fc:R    V. 

1  Find  the  product  of  the  following  numbers:— 
(1)  3010  X  700  (2)  08307  X  0870  (3)^00700  X  7005. 
(4)  0r»8175  X  30078,     (5)  0487018  X  7982. 
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2  A  merchant  bought  974  yds.  cloth,  and  sold  it  all  for 
$847.38,  gaining  $301.94;  what  v/as  the  cost  per  yard  ( 

3.  .  ^4  and  B  own  together  120  acres,  A  having  24  acres 
more  than  B.  A  sells  his  share  for  $84.  per  acre.  B  sells 
his  share  for  the  same  amount  as  A  ;  how  much  does  B 
get  per  acre  I 

4.  If  potatoes  be  bought  at  $20.35  and  sold  at  $21.32 
per  load,  how  nmch  will  bo  made  on  a  sale  amounting  to 
$6332.04  I 

5.  A  merchant  sold  45980  bushels  of  grain  that  cost 
him  98  cents  at  a  gain  of  29  cents  per  bushel,  and  witli 
the  money  bought  2299  head  of  cattle ;  how  much  did  he 
pay  for  each  i 

0.  If  a  milkman  use  a  false  measure  containing  "93  of 
a  pint  instead  of  a '  pint,  out  of  how  much  will  he  have 
cheated  his  customers  when  he  has  really  sold  23  gallons 
2  pints  I 

PAPER   VI. 

1.  Find  the  length  of  a  street  in  which  the  wheel  of  a 
barrow  revolves  exactly  150  times,  the  diameter  of  the 
wheel  being  1^  ft. ,  and  the  ratio  of  the  circumference  to 
the  diameter,  3 '14159;!. 

2.  France  is  128  millions  of  English  acres,  and  the 
Pyrenees  spread  over  it  would  cover  it  to  the  dei)th  of 
115  feet;  find  the  bulk  of  the  Pyrenees  in  cubic  feet. 

3.  What  is  the  height  of  a  closet  8  ft.  4  in. ,  by  6  ft.  8  in. , 
which  will  exactly  contain  12  boxes  4  ft.  6  in.  long,  3  ft. 
4  in.  wide,  2  ft.  6  in.  deep? 

4.  What  sum  of  money  must  be  left,  in  order  that  after 
a  reduction  of  ten  per  cent,  has  been  made,  the  remainder 
being  invested  m  the  5  per  cents,  ;it  91  y,  may  give  a  yearly 
income  of  $100  I 

5.  A  ship  worth  $6000  is  entirely  wrecked.  $3000 
belonged  to  A,  $2000  to  i>\  and  the  rest  to  ('.  What  are 
the  respective  losses  to  A,  B  and  C,  supposing  the  ship  to 
have  betm  insured  only  to  the  amount  of  $4500. 

(■)       A  can  do  u  [jiece  of  work  in  27  days,  and  />'  lu  1  o.days. 
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A  works  at  it  alone  for  12  days,  B  then  works  5  days,  and 
afterwards  C  finishes  it  in  4  days.  Find  the  time  in  which 
C  alone  could  do  the  whole  work. 


PAPER    VII. 

1.  Find  the  product  of  the  following  numbers  ; — (1) 
78398070x90785.  (2)  9703978x079458..  (3)  90870  X 
708903.     (4)  897403287x30974.     (5)  900870090x90087. 

2.  Two  boys  go  fishing  .  one  catches  40  chub,  30  perch, 
and  20  trout ;  the  other  catches  an  equal  number  of  each, 
ni  all  90  fish.  They  sell  them,  a  iiub  for  5c. ,  a  perch  8c. , 
and  a  trout,  12c.  ;  how  much  does  each  receive  I 

3.  A  case  <£  strawberries  contains  54  boxes,  each  1  lb. 
in  weight  at  7c  a  box.  What  will  be  the  cost  of  canning 
2  cases,  allowing  1  lb  sugar  at  10c  to  every  2  lbs.  berries  \ 

4  Each  man  in  an  army  of  00000  men  gets  two  pairs 
ot  socks  per  year  How  many  sheep,  each  fleece  0  lbs., 
are  necessary  to  supply  wool  for  the  socks,  1  lb.  wool 
making  8  socks  i 

5,  Jones  and  Smith  are  farmers.  Jones  sold  last  year 
200  bush  oats  at  38c. .  73  bush  peas  at  81c. ,  580  bush, 
wheat  at  98c  ,  150  bush  potatoes  at  29c. ,  138  bush,  barley 
at  87c  Smith  sola  45  sheep  at  ^,  00  lambs  at  $3  30,  18 
young  cattle  at  $15  18  large  cattle  at  $29,  and  20  tons 
hay  at  $19.     What  sum  did  each  receive  ? 

0.  A  merchant  sold  a  cargo  of  wheat  valued  at  $40000 
tor  k  less  than  this  amount,  thus  making  a  profit  of  only  f; 
on  cost.  At  what  advance  on  cost  was  the  wheat  valued 
at  in  the  first  instance  i 

PAPER    VIII. 

1  Find  the  product  of  the  following  numbers: — (1) 
987798040x10970.  (2)  793289705x40097.  (3)  7908  x 
8079.     (4)  874598X39070. 

2.  A  shopkeeper  bought  $9.00  worth  ot  steel  pens  at 
32  cents  per  box,  each  containing  12  dozen  and  retailed 
tliem  at  5  cents  per  dozen.  How  much  did  lie  gain  on 
his  outlay  ^ 
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i  ,  .rson  distributes  $22.68  muongst  six  men,  eight 
vvoineii  and  twelve  boys.  Eacli  woman  had  three  times  as 
nuich  as  each  boy,  and  each  man  half  as  much  again  as 
each  woman.     Fuid  what  each  received. 

4.  Goods  were  bought  for  8648  dollars;  there  was 
further  paid  for  packing,  20  dollars ;  for  lake  carriage, 
55  dollars;  for  land  carriage,  115  dollars;  and  for  other 
charges,  350  dollars.  The  goods  were  then  sold  for  10000 
dollars.      Wliat  was  the  profit  made  on  the  sale  ? 

5.  Divide  1120 cents  between  three  boys,  Alfred,  Ben- 
jamin and  Charles,  so  that  Alfred  may  have  throe  times 
as  much  as  Benjamin,  and  Charles  as  much  as  Alfred  aiul 
Benjamin  together. 

0.  In  1871  the  population  of  England  a):d.  Wales  was 
22704108;  of  Scotland,  3358013;  of  Ireland,  5402759; 
of  islands  in  the  British  seas,  144430 ;  and  of  the  army 
and  navy,  &c. ,  207198.  Find  the  total  pop\dation  of  the 
United  Kingdom  at  that  date. 

PAPER   IX. 

1.  Divide  (1)  6022808  by  709 ;  (2)  .1942944084  by  9870  ; 
(3)  55590055703076  by  15487 ;  (4)  52G789039400120  by 
99087. 

2.  If  a  locomotive  travelled  from  Toronto  to  Whitby 
at  a  iniiform  rate  of  880  yards  a  minute,  it  could  perform 
.exactly  the  distance  in  60  minutes  •  find  tlie  distance  be- 
tweon  the  two  places  in  yards. 

3.  Three  men.  A,  B  and  C,  start  on  h  journey,  eacli 
with  126  dollars  in  his  pocket,  and  agx"<J6  to  divide  their 
expenses  equally.  On  their  return  homo,  A  has  106  dollars, 
/>  has  56  dollars,  and  C  lias  (jQ  dollars*.  What  ought  A  to 
pay  B  and  G  to  settle  their  accounts  •• 

4.  A  farmer  bought  two  farms,  each  of  130  acres,  for 
19500  dollars.  What  is  the  value  of  an  acre  of  each  farm, 
if  two  acres  of  one  be  worth  three  acres  of  the  other  ] 

5.  A  gentleman  in  Toronto  renuts  $10696, 93 .V  to  a  friend 
in  London.  How  much  does  it  amount  to  in  London, 
exchange  at  lOOg-,  commission  §  %  extra] 
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r>  Brown,  in  London,  has  £715  stg.  He  sends  it  io 
A,  friend  in  Toronto.  How  much  does  the  friend  reahze, 
exchange  at  109i,  commission  i  %  extra? 


L«7 


1.  Ho  A  often  is  0  yds.  2  ft.  contained  in  25  furlongs? 

2.  If  I  buy  3  bushels,  paying  5  cents  for  every  3  quarts, 
and  sell  at  a  profit  of  cents  per  gallon,  find  the  selling 
price  of  the  whole. 

3.  Simplify  fj^^-«x"x-fi±^r^. 

4.  Reduce  2  hrs.  20  min.  to  the  decimal  of  3^  weeks. 

5.  A  sum  of  money  was  divided  among  A,  B  and  (J. 
A  received  §  of  the  sum ;  B,  ^20  less  than  §  of  what  was 
left ;  and  the  remainder,  wliich  was  |  of  J.'s  share,  was 
given  to  0.     Find  the  sum  divided. 

6.  Trees  are  planted  12  feet  apart  around  the  sides  of 
a  rectangular  field  (40  rods  long)  containing  two  acres. 
Find  the  number  of  trees. 

7.  I  buy  a  farm  containing  80  acres,  and  sell  |  of  it 
for  f  of  the  cost  of  the  farm ;  I  then  sell  the  remainder 
at  $G0  per  acre,  and  neither  gain  nor  lose  by  the  whole 
transaction.     Find  the  cost  of  the  farm. 

8.  Find  the  amount  of  the  following  bill  of  goods : — 
18|  cords  of  wood,  at  $3.50  per  cord.  16  vards  of  cloth, 
at  $1.12h  per  yard.  12  bush.  25  lbs.  of  wheat,  at  $1.20 
per  bush.  1,400  feet  of  lumber,  at  $12.50  per  thousand. 
G5  tons  12  cwt.  of  coal,  at  30  cents  per  cwt. 

PAPER  XI.       (admission   TO   HIGH   SCHOOLS.)    1878. 

1.  Define  prime  number,  multiple  of  a  number,  highest 
common  factor  of  two  or  more  numbers,  ratio  between 
numbers.     Find  the  prime  factors  of  1200. 

2.  The  quotient  is  equal  to  six  times  the  divisor ;  the 
divisor  is  equal  to  six  times  the  remainder,  and  the  three 
together,  plus  45,  amount  to  503.     Find  the  dividend. 

\ 


MISCEj.j.^nEOV.s.  159 

3.  I  sell  12|  tons  o^  coal  for  S80,  wliich  is  one-seventh 
>»iore  than  the  cost.     Find  the  gain  per  cwt. 

4.  -OOlxOOl-^-OOOl.      . 

5.  A  cistern  is  two-thirds  aill ;  one  pipe  runs  ^iit  and 
two  run  in.  The  first  pipe  can  empty  it  in  eighf  \ours, 
tlie  second  can  fill  it  in  twelve  Injurs,  and  the  thirc  can 
fill  it  in  sixteen  hours.  There  is  also  a  leak  half  as  \arge 
as  tlie  second  pipe.  In  how  many  hours  will  the  cisteDi  be 
half  full? 

6.  Ten  men  can  do  a  piece  of  work  in  twelve  days. 
After  they  have  worked  four  days,  three  boys  join  them 
in  the  work,  by  which  means  the  whole  is  done  in  ten  days. 
What  part  of  the  work  is  done  by  one  boy  in  one  day  I 

7.  I  buy  a  number  of  l)oxes  of  oranges  for  S600,  of 
which  12  boxes  are  unsaleable.  1  sell  two-thirds  of  the 
remainder  for  $400,  and  gain  on  them  $40.  How  many 
boxes  did  I  buy  ? 

8.  Fijid  the  total  cost  of  the  following : — Cutting  a  pile 
of  wood  80  ft.  long,.()  ft.  high,  and  4  ft.  wide,  at  GOc.  per 
cord.  Digging  a  cellar  44  ft.  long,  30  ft.  wide,  and  8  ft. 
deep,  at  18c.  per  cubic  yard.  Plastering  a  room  24  ft. 
long,  IG  ft.  wide  and  10  ft.  high,  at  15c.  per  square  yard. 
Sawing  6800  shingles,"  at  40c.  per  1000. 


The  Independent  Method,  or  the  Method  of  Reduction 

to  the  Unit,  introduced  at  page  89,  may  with  advaiitage 

be  employed  to  solve  questions  which  can  also  readily  be 

done  by  the  Rule  of  Three.     We  subjoin  a  few   more 

examples,  shoA\*ing  how  to  apply  the  method  referred  to. 

].     If  27  men  build  a  house  in  63  days,  in  how  many 

'lays  will  42  men  do  the  same  I 

27  men  build  a  house  in  63  days ; 

1  man         "  "       63  X  27  days ; 

.      o  u  c.       63x27  , 

..    12  Mien  7(y~'  tia}'^  ; 

.•.    Number  of  days  required  =  ~  Tf,'  ""  ^^h- 
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2.  A  pei'jsoii  lows  down  a  stream  in  20  iiiiimtes,  hiii; 
vvitliont  the  aid  of  the  stream  it  woukl  have  taken  liini 
lialf  an  hour.  What  is  the  rate  of  the  stream  per  hour, 
and  how  long  would  it  take  him  to  row  against  it  I 

Ist.   Moving  with  stream  : 

In  20',  distance  rowed  =  1|  miles; 
.'.  in     1',  "  —  4^n  miles. 

2nd.   Moving  in  still  water : 

In  30',  distance  rowed  =  1  i-  miles ; 
.'.  in     1',  "  -^-^S^  miles; 

. .  rate  of  stream  =  fj^  —  ^(y  =  ^q  miles  ; 
.'.  rate  of  stream  per  hour,  ^XOO^H  miles. 
Rate  of  stream  in  1'  =  ^0  miles, 
in  still  water,  distance  rowed  =  ^\j  miles ; 
.".  distance  roAved  against  stream^^^V-Tir)  iiiilt-s 

--  4^0  miles  ; 

.•.  tnne  requn^ed  to  row  1^  miles  =  4 -^  4^0  =  — v-    = 

eO'=l  hour. 

3.  At  what  time  FjetAveen  1  and  2  are  the  hands  of  a 
clock  opposite  to  each  other  i 


Let  0  C  be  the  position 
of  the  hr.  hand. 

Let  OD  be  the  position 
of  the  min.  hand. 

At   1  o'clock  OC  over- 
.  lapped   OB,  and   0  i) 
overlapped  O  A. 

Then  B  C  space  passed 
over  by  hr.  hand,  and 
A  D  space  passed  over 
by  min.  hand. 

12  times  i?0=^i>(l). 

.But^  D=^A  B  +  BV+CD. 

-:  5  min.  +BC  +  30  min, 
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;.  subs     atiiig  this  value  of  .4  D  for  A  D  in  ^^1),  vs  -  lui\  j 

12  times  i^C=35  min.  +  B.  C. 
■    11  times  Z>'C^35  min  , 

or  i>  (7=35  min.  -h  11  =3^^  min. 
.   A  Z>  =  35  min.  +'Sf\  min. 
.     tnue  required  is  38^1  ""H-  past  1  o'clock. 

In  connection  with  the  above  we  give  the  following 
statement  :  Since  the  minute  hand  moves  twelve  times  as 
fast  as  the  hour  hand,  therefore  in  12  minutes  the  minute 
hand  gains  11  minute  spaces  on  the  hour  hand. 

4.  The  hands  of  a  clock  are  together  at  12,  when  \vili 
they  be  together  again? 

The  time  must  be  after  one  ;  therefore  the  minute  hand 
has  5'  to  gain. 

11  minute  spaces  gained  in  12' : 
.".     1  minute  space    gained  in  \f' ; 

n      ■     ,                    •     ^  •     12  X  5' 
. .     0  minute  spaces  gained  in —  , 

.".  time  required  is  5^^'  P'^st  1. 

5.  After  paying  an  income  tax  of  $10  on  a  $1(X),  a 
person  has  $2700  a  year.     What  was  his  entire  income  ? 

10  on  a  100  =^  ^^  on  a  unit ; 
.-.    ^  of  every  pnit  of  income  left ; 
.••    ^^=$2700; 
..    -rV  =3300; 
.-.    1,  or  whole  income  =  $300  X  10  =  $3000 

6.  A  stock  of  provisions  will  serve  75  men  for  30  days 
How  many  men  must  leave  in  order  tliat  tlie  stock  may 
hold  out  45  days  for  those  left  ? 

Provisions  last  30  days  foi-  75  men . 

"  "      1  day    for  75x30  men, 

..    A-  A       r     75x30 

4o  days  for  --y~  men,  or  50  men. 

Hence  the  number  of  men  who  must  leave  =  75-  50==  25. 
Exercise  LV1_  etc..  furnisJi  e.xampies. 
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Exchange  is  tlie  Riile  by  which  we  find  how  much  money 
of  one  country  is  equivalent  to  a  given  sum  of  another 
country,  according  to  a  given  Course  of  Exchange. 

By  the  Course  of  Exchange  is  meant  the  ixn-iable  sum 
of  the  monay  of  any  place  which  is  given  in  excliunge  for 
a  fijced  sum  of  money  of  another  place. 

By  the  Par  of  Exchange  is  meant  the  intrinsic  value 
of  the  com  of  one  country  as  compared  with  a  given  fixed 
sum  of  money  of  another. 

Arbitration,  or  Comparison  of  Exchanges,  is  tne 
method  of  fixing  upon  the  rate  of  exchange,  called  the 
Par  of  Arbitration,  between  the  first  and  last  of  a  given 
number  of  places,  where  the  course  of  exchange  between 
ihe  first  and  second,  second  and  third,  &c. ,  of  these  places 
is  known.  It.  is  called  Simple  or  Compound  Arbitration, 
as  three  or  more  places  are  concerned.  (For  fuller  infor 
mation  on  Exchange,  see  Adcan,ced  Arithmetic,  p  227,  &c.) 

By  an  Act  of  Parliament  passed  many  years  ago,  the 
•sovereign  was  declared  to  be  only  equal  in  value  to  $4.44, 
or  £9  (sterling)  =  ^0 ,  and  this  is  the  value  which  is 
almost  invariably  quoted  in  mercantile  transactions;  the 
premium  on  this  depreciated  value  of  the  sovereign  which 
will  make  it  e(jual  to  its  intrinsic  value,  is  9^  per  cent. 

1.  A  person  nas  to  transmit  to  Britain  £450  stg.  ;  the 
rate  of  exchange  is  at  6  per  cent,  premium,  and  he^is 
charged  ^  per  cent  for  commission.  What  will  the  bill 
of  exchange  cost  him  in  our  ciurency  ? 

By  old  statute,  £9 =$40; 
Hate  of  exchange  to  the  buyer  is  10G  +  ^?  =  106v: 
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£4oO=$Vx2oo^^^^ 
S213(> 
Hence  tlm  bill  of  exchange  costs  the  buyer  ^i^i  >y' 
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2  A  person  sold  in  Paris  a  bill  worth  in  London 
£1275  155.  for  32148f.  90c.  Wliat  was  the  course  of  ex- 
change between  these  two  cities. 

£1275 -75  =  32148 -DOf.; 

=  25f.  20c.  : 
therefore  tlie  course  of  exchange  is  2of.  20c.  for  £1  stg 


PAPEIl    XII. 

1.  What  would  a  currency  draft  on  .New  York  for  $504 
cost  in  gold,  if  it  be  purchased  when  gold  is  quoted  at  f  % 
premium,  the  broker  charging  j  %  commission  ? 

2.  How  much  gold  would  one  get  for  ^1284,  U.  S.  cur 
rency  selling  at  2  %  discount  ? 

3.  What  would  a  person  have  to  pay  for  ^400  U.  S. 
currency  at  99 '] 

4.  You  sell  81127  in  gold  for  currency — gold  =  102. 
Hov7  much  do  you  receive  ? 

5.  A,  in  Toronto,  owes  B,  in  London,  £360  stg.  Ex- 
change,  110^.  What  will  be  the  cost  of  a  driuft  to  cover 
the  amount  I 

6.  Jones,  in  London,  sells  60  shares,  £100  each,  M.  R'y 
stock,  at  a  premium  of  9  %,  and  invests  the  proceeds  in 
Q.  B.  stock,  in  Toronto,  at  96.  Exchange  between  London 
and  Toronto,  109.  How  many  dollars  does  he  invest  in 
O.  B.  stock. 

7.  A  Toronto  house  owes  £278  18,9.  9(i  in  Manchester ; 
how  much  will  be  required  to  discharge  the  debt  in  Cana- 
dian currency,  rate  of  exchange  being  at  8|  %  premium  1 

8.  A  merchant  in  Montreal  has  to  pay  a  bill  of  1387f. 
18c.  in  Paris.  Find  the  amount  he  will  have  to  remit  for 
payment  of  the  bill,  it  being  known  that  the  sovereign  is 
worth  25f.  20c.,  and  exchaii^u  on  England  in  Montroai  at 
a  premium  of  7g  per  cent. 

n 
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0.  If  S8800  are  retinirocl  in  Toronto  to  pay  £1800  in 
London,  England,  find  the  rate  of  exchange  between  th.o 
two  oitits. 

1  0.  A  traveller  for  Paris  wishing  to  pr<  >vide  himself  with 
French  nioney,  cails  at  a  broker  and  is  informed  that  the 
sovereign  in  London  is  worth  25f.  25c. ,  rate  of  exchange 
on  London,  8^  premium,  and  ^  per  cent,  commission. 
Find  the  sum  in  French  money  he  ought  to  receive  for 
^500  of  our  money. 

PAPER    XIII. 

1.  Divide 

(1)  3601707941 4410  by  100388. 

(2)  75732501476  by  1)487018. 

2  If  a  gallon  contain  277  274  cubic  inches,  and  a  cubic 
foot  of  water  weigh  1000  ouiices,  what  quantity  in  gallons 
and  what  weight  of  Avater  i»ii  pounds  will  till  a  rectangular 
cistern  5  feet  hjng,  Si  feet  wide,  and  2  feet  9  inches  deep  ? 

3  Find  the  deptli  of  the  circular  cistern  which  would 
htild  tlie  same  fpiantity  of  water  as  that  in  (uiestion  2, 
svipptjsing  the  diameter  to  be  0  feet. 

4  A  cubical  box  exactly  holds  04  shot,  each  3  inches 
in  diameter  Find  how  many  cubic  inches  are  empty  in 
the  box  when  it  is  full  of  shot. 

5  Find  the  length  of  the  side  of  a  square  w^hose  area 
IS  e<jual  to  that  of  a  rectangle,  the  sides  of  which  are  04  "28 
and  0720  yards. 

0  Add  together  one  million  one  thousand  and  ten, 
tiit\  .iiousand  five  iiundreci  and  live,  ten  millions,  five 
imndred  thousand  and  fifty,  seventy  millions  seven  hun- 
dred iii<.)usand  and  seventy,  eight  billions  eight  hundred 
thousand  and  eight.  From  the  sum  take  51043,  and  divide 
the  remainder  by  SOS 

PAPEP  XIV. 

1  Divide 

(1)  309487500983800  by  1978. 

(2)  976875783291416  by  389. 


M  ISC  EL  L  A  NKO  U8^  1  &^ 

2.  Write  Avoirdupois  weight. 

Express  1  CM^t.  2  qrs.  15  lbs.,  in  Troy  Weight. 

3.  In  2784583  inches  how  many  miles,  furlongs,  poles, 
&c. ,  are  there  ?  Find  how^  long  a  man  going  at  the  rate 
of  4  miles  an  hour  would  take  to  walk  the  number  of  miles, 
&c. ,  in  your  result  ? 

4.  Define  the  least  common  multiple  and  the  greatest 
common  measure  of  two  numbers.  '  If  the  greatest  com- 
mon measure  of  two  numbers  be  103,  and  their  least  com- 
mon multiple  be  14729,  find  the  numbers. 

5.  Define  a  vulgar  fraction.  Distinguish  between  a 
vulgar  and  a  decimal  fraction.  Multiply  together,  express- 
ing the  resulting  fraction  in  its  lowest  terms,  1^^,  ^^5,  ^. 
9y\,  and  1^-3. 

6.  Divide  238095  by  '3428571,  and  extract  the  square 
root  of  tiie  quotient. 


PAPER    XV 

1.  Write  square  or  land  measure.  How  many  square 
inches  in  2  ac.  3  r.  5  p.  5  yds.  ? 

2.  Define  simple  interest  and  amount.  At  what  rate 
per  cent,  per  annum  will  a  sum  of  money  double  itself  at 
simple  interest  in  10  years  ? 

3.  A  school  section  is  valued  at  $13740.  The  section 
is  required  to  raise  by  rate  a  sum  of  $820.40.  What  is 
the  rate  per  $1 1 

4.  A  person  invests  $6477  in  the  6  per  cent.  Dominion 
of  Canada  stock  at  IOI4-,  and  when  it  has  risen  to  106  he 
sells  out  and  invests  the  proceeds  in  a  4^  per  cent,  stock 
at  70.     Find  gain  or  loss  in  income. 

5.  A  bill  on  London  for  £960  stg.  costs  |4640.  What 
is  the  rate  of  exchange  ? 

6.  What  will  a  bill  on  London  for  £1620  cost  hi  Toronto, 
exchange  at  109  ^,  commission  |  %  extra  i 
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The  two  following  Tables  may  be  added  to  those  gtven 
on  pp.  44-50. 

TABLE    OF    apothecaries'    WEIGHT. 

Table  as  given  in  British  Fharmacfypceia. 

437i  Grains make  1  Ounce. 

16     Ounces 1  Pound. 

Tile  grain  is  the  same  as  tlie  grain  Troy  ;  the  ounce  is 
the  same  as  the  ounce  Avoirdupois. 

APOTHECARIES     FLUID    MEASURE. 

In  this  measure,  founded  on  the  fact  that  a  pint  oi  pure 
water  vi^eighs  20  ounces  : 

i%  Minims make  1  Fluid  Drachm .  .tJ.  di". 

8  |iluid  Dracnms  ....    1  Fluid  Ounce  ■ .  .H.  oz, 
2C  Fluid  Ounces I'Pint o ;  octavms. 

8  Pints 1  Gallon c  ;  congius. 
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.48.     The  following  table  will  be  found  usefuL 
Multiplication  and  Division  Table. 
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149.  Such  questions  m  7  +  8  +  3,  Ac,  are  how  many?  arwi 
29  lea*  7,  leas  6,  &,c.,  arti  how  many?  or  questions  in  which 
addition  and  subtraction  are  combined,  we  omit ;  because, 
any  teacher,  by  a  little  practice,  can  very  easily  give  such 
exercises  to  the  class,  and,  moreover,  every  practical  teacher 
knows  that  much  of  the  vahie  of  this  part  of  the  Arithmetic 
depends  on  the  pupil  not  having  seen  the  questions  before 
the  lesson  begins. 

150.  To  find  the  value  of  IS  things,  the  value  of  one  thing 
being  given. 

Rule.  Reckon  each  penny  in  the  given  value  as  a  shil- 
ling, and  each  farthing  as  3d. 

Blx.     Find  the  value  of  12  things  at  15|d.  each. 

By  the  Rule, 

The  value  req<*.  =  U.  X  15  +  3</.  X  3  «:  15s.  9d, 

Reason  for  the  Process. 
12  things  at  Id.  each  =  ls. ;  .  *.  12  at  15d  each  =  U.  X  15«=15»' 

12 id =Sd.;.\  I2&tid =  3rf.  x3  =  9cZ.  : 

.  ••  12  things  at  IB^d.  each  =  15«.  9d. 

151.  To  find  the  value  of  H  things,  the  value  of  one  thing 
being  given. 

Rule.  Reckan  each  penny  in  the  given  value  as  2s.,  and 
each  farthing  as  6c?. 

152.  To  find  the  value  qf  48  things,  the,  value  of  one  thing 
being  given. 

Rfle.     Reduce  the  given  value  into  farthings,  the  result 
reckoned  as  so  many  shillings  will  be  the  value  required. 
Ex.     Find  the  value  of  48  things  at  18|t/.  each. 
By  the  Rule,  since  18|<Z,  =755'., 

the  value  req*.  ==  75».  =-=  £3.  15«. 
Reason  for  the  Process. 

48  things  at  id.  =48</.  =  Is.  ; 
. -.48  things  at  Ibq.  =  1».  X^5==75,'*.  =£3.  15«. 

153.  To  find  the.  value  of  144  t^^s,  the  value  of  tne  thing 
being  given. 

RuLK.  (1)  Find  the  value  of  12  things  by  Rule  150  :  then 
consider  this  value  as  the  value  of  one  thing,  and  apply 
Rule  150  a  second  time. 

Ex.     Find  the  value  of  144  thing*  at  IS^d, 
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Value  of  12  things  =k  13«.  -♦-  M.  =r  13«.  %d. 
Value  of  144  things  =  13«.  X  12  -»-  6s.  «  156j».  -f  6«.  =  £h.  2$. 
154.     The  folloMong  general  Rule  may  be  given  "for  ^tid- 
ing the  value  of  any  number  of  things,  the  value  of  one  thing 
being  given." 

Rule.     Reckon  how  many  dozens  are   contained   in   the 
given  number,    and  how  many   single  things  remain   over. 
Then  by  Rule  150,  find  the  value  of  one  dozen,  which  value 
multiply  by  the  number  of  dozens,  and  add  to  the  result  the 
price  of  the  single  things  which  remained  over. 
Ex.     Find  the  value  of  38  things  at  4s.  7d.  each. 
38  =  3  X  12  +  2, 
value  of  12  things  =  £2.  Ss.  -^  Is.  =  £2.  15». 

•  • 12X3 =  £2.  15s.  X  3  =  £8.  5s. 

.- 2      =  4s.  7f^.  X  2  =  9«.  2d. 

.' 38    =  £8.  5s.  +  ys.  2d.  ^  £8.  14ji.  U, 

Ex.  LXXX. 

1.  Find  the  value  of  12  articles  at  the  following  prices 
for  a  single  article.  (1)  |d  (2)  2d.  (3)  M.  (4)  Id. 
(5)  lid.  (6)  \^d.  (7)  2id.  (8)  3|(i.  (9)  6K  (10)  S^d. 
(II)  lOid.  (J  2)  \$.  Of^i.  (13)  Is.  U.  (14)  Is.  6id. 
(15)  Is.  9id.  (16)  Is.  M.  (17)  Is.  lUd.  (18)  Is.  2|<i 
(19)  2s.  Id.  (20)  3s.  {)\d.  (21)  4s.  M.  (22)  6s.  l|<i. 
(23)  7s.  9d  (24)  8s.  5id  (25)  lis.  7K  (26)  13s.  2d. 
(27)  16s.  3id.     (28)  I8s.  1^^.     (29)  19s.  9ri.     (30)  19s.  6f(i. 

2.  At  the  prices  named  as  the  value  of  a  single  article  in 

(1)  to  (12)  inclusive  in  the  last  question  find  the  value  of  24 
articles  ;  at  the  prices  named  in  (13)  to  (20)  inclusive  find 
the  value  of  48  articles  ;  and  at  the  prices  n/lmed  in  (21)  to 
(30)  inclusive  find  the  vaJue  of  144  articles. 

3.  At  the  prices  named  as  the  value  of  one  article  in 
quest".     1.  (6)  to  (20)  inclusive,    find  the  value  of    (1)  13; 

(2)  21  ;  (3)  28 ;  (4)  35  ;  (5)  41  ;  (6)  44  ;  (7)  57  ;  (8)  72 ; 
(9)  153  ;  (10)  182  articles. 

155.  To  find  the  value  of  iO  things,  the  value  of  one  thing 
being  given. 

RuLB.  Reckon  each  shilling  in  the  given  value  as  £1,  and 
if  there  be  pence,  reckon  each  peimy  as  the  twelfth  of  £1, 
tihus  \d,  as  Is.  8d.,  and  if  there  be  farthings,  each  farthing  as 
one-fourth  the  value  of  each  penny,  or  \q.  as  bd.  &c. 

Ex.     Find  the  value  of  20  things  at  2s.  ^^d.  each. 
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By  the  Rule, 

The  value  required  =  £1  X  2  +  (Is.  M.)  X  8  +  5rf.  X  2. 

=  £2  4-  13s.  4(£.  -H  10^/.  =  £2.  14s.  2d. 

Reason  for  the  Process. 

20  thmgs  at  1«.  =  20».  =»  £1  ;  .-.  20  things  at  2«. 

=  £1  X  2  =  £2, 
20  things  at  \d.  =  U.  Sd.  ;  .  •.  20  things  at  8d. 
=  1«.  8d  X  8  =  13s.  4d. 
Is.  8d. 
20  things  at  Jd  = ,  or  20  things  at  ^d.  =  lOd. ; 

.-.  value  of  20  things  at  2s.  8^d.  =  £2.  14s.  2d. 

156.  To  find  the  value  of  100  things,  the  value  of  one  thing 
being  given. 

RuLS.  Reckon  each  shilling  in  the  given  value  as  £5  ; 
reduce  the  pence  and  farthings  in  the  given  value  to  farth- 
ings, then  reckon  each  farthing  as  equal  to  2s.  Id. 

Ex.     Find  the  value  of  100  things  at  2s.  5^^.  each. 

By  the  Rule,  since  5id,  ~  2lq. 

The  value  req*.  =  £5  X  2  +  2s.  X  21  +  Id.  X  21. 

=  £10  -♦-  £2.  2s.  +  Is.  9d.  =  £12.  3s.  9d. 

Season/or  the  Process. 

100  things  at  1».  =  £5  ;  .-.  100  things  at  2a.  =  £5  X  2  =  £10. 

Again  since  Id.  —  4q.,  taking  Iq.  as  equal  to  Id.,  we  mul- 
tiply by  4. 

Also,  since  2«.  =  96q.,  taking  Ig.  as  equal  to  2«.,  we  multiply 
by  96; 

.  •.  taking  Iq.  =  2*.  +  Id.,  we  multiply  by  96  +  4,  or  100. 

157.  To  find  the  interest  of  any  sum  qf  money  for  any 
number  of  months  at  6  per  cent. 

Rule.  Divide  the  number  of  months  by  2  ;  the  quotient 
is  the  interest  in  cents  of  $1  for  the  given  time  ;  multiply 
the  quotient  by  the  given  principal  and  the  product  is  the 
interest  required. 

Ex.  1.  Find  the  interest  on  $78.56  for  2  yrs.,  7  mo.,  at  6 
per  cent,  per  annum. 

By  the  Rule, 

2  yrs.  7  mo.  =  31  months  ;  V  =  ^H- 
.'.  inK  req*.  =  154  X"  $7a56=.Ji^-r768. 


MENTAL  ARITHMETIC. 

Reason  for  the  Process. 
The  inteiesstof  $1  for  1  month  r^i  cent. 
.  .  half  the  number  of  months   will  express  the  interest  in 
jents  of  SI  for  the  given  time. 

Note  1.  It  will  be  quite  ea,sy  to  obtain  from  the  above  the 
interest  at  any  other  rate  tlian  6  per  cent. ;  by  first  obtaining 
the  interest  as  directed  above  and  then  by  Practice  to  add  or 
subtract  as  the  case  may  require. 

Ex.  2.  Find  the  interest  of  $80  for  15  months  at  8  per 
cent,  per  annum. 

At  6  per  cent.  in*.  =  $6,  as  by  the  above  Kule  ; 
,'.  at  8  per  cent.  in*,  rz  $6  -|-  ^  of  $6. 
==$8. 
Ex.  3.      Find  the  interest  on  $110  for  10  months  at  5  per 
cent,  per  annum. 

At  6  per  cent.  in'.  ~  $5.50  by  the  Rule  ; 
.-.at  5  per  cent.  in*.  =  $5.50  — ^  $5.50. 

=  $5.50  — 9 1§  cents. 
=  .S4.58i. 
Note  2.  If  there  are  days  in  the  question,  the  interest  ma> 
be  found  for  $1  by  di\nding  the  days  by  6  and  reckoning  the 
quotient  tenths  of  a  cent,  which  being  added  to  the  result 
obtained  in  the  Rule,  will  give  the  interest  of  $1  for  months 
uid  days,  and  consequently  for  any  amount. 

Ex.  4.  Find  the  interest  on  $90  for  6  months  and  24  days 
*t  6  per  cent  per  annum. 

In».  on  $1  =  .3-4  cents,  by  the  Rule ; 
.-.  in',  on  $90   ^  3-4  cents  X  90, 
=  $3.06. 

Ex.  LXXXI. 
Find  the  interest  at  6  per  cent,  per  annum  :  (1)  On  $37 
fftr  4  months.  (2)  On  $42  for  6  months.  (3)  On  .$55  for  8 
months.  (4)  On  $75  for  10  months.  (5)  On  $110  for  7 
months.  (6)  On  .$38.50  for  9  months.  (7)  On  .$84.25  for  12 
months.  (8)  On  $120  for  15  months.  (9)  On  $228  for  18 
months.  (10)  On  $678.50  for  8  months.  (11)  On  $422.25 
for  9  months.     (12)  On  $328.50  for  9  months 
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Ex.  I.  (p.  10.) 
1.  3,  4,  2,  7,  9,  6,  8.   2.  10,  1,  12,  19,  5,  11,  1«.   3.  U, 
20,  27,  33,  49,  60,  55,  17,  36.  4.  88,  35,  63,  29,  76,  80,  94,  13, 
52.   6.  9,  10,  11,  12,  13,  14,  15,  16,  17  ;  46,  47,  48,  49,  50. 
88,  89,  90,  91,  92,  93,  94,  95,  96,  97,  98. 

Ex.  II.  (p.  11.) 

1.  106,  150,  200,  287,  310,  431,  555,  919,  867. 

2.  196,  197,  198,  199,  200,  201,  202,  203,  204,  205,  206,  207, 
208,  209,  210,  214,  212,  213  ;  612,  613,  614,  615,  616,  617,  618, 
619  ;  948,  949,  950,  951,  952,  953,  954,  955,  956,  957,  958,  959, 
960,  961,  962,  963,  964,  1365,  966,  967,  968,  969. 

Ex.  III.  (p.  12.) 

1.  4585,  7321,  9798,  7006. 

2.  5004,  5400,  5040,  8036,  8306,  8360,  9909. 

3.  75635,  90909,  10004,  87050,  90001,  64064,  83tK)0. 

Ex.  IV.   (p.  13  ) 

1.  105,  8790,  37071,  30402,  77700,  24817. 

2.  105409,  8008013,  7650090,  640tK)400,  89044001. 
504623024,  900300800,  53000503. 

?-  6006070007,  83401001010,  7004089200,  <;5KKXKK)00. 

Ex.  V.  (p.  1 4.) 

1.  Seven,  thirteen,  four,  nine,  eighteen,  live,  twenty,  eleven^ 
five,  fifty,  thirty-four,  twenty-nine,  three,  seventeen,  fifty- 
three. 

2.  Nineteen,  eight,  forty-one,  eighty-eight,  twenty-seven, 
seA'enty-two,  ninety-four,  forty-nine,  sixteen,  sixty-one,  nine- 
ty-eight, eighty,  fifty-six,  twenty-eight. 

3.  One  humlrecl  and  seven,  one  hundred  and  seventy, 
seventeen,  four  hundred  and  thirty,  six  hundred  and  ninety- 
one,  eighty,  eight  hundred,  eight,  nine  hundred  and  fifty-six, 
eight  hundred  and  three,  s'x  hundred  and  eighty-four. 

4.  Four  thou:»aud  five  hundred  and  six,  five  thousand  ttig|it 
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hundred  and  Berenty,  five  thouaand  »nd  eighty- seven,  six 
thousand  nine  hundred,  six  thousand  and  nine,  two  thousand 
five  hundred  and  eighty,  seven  thousand  and  forty-five,  seven 
thousand  five  hundred  and  ninety-one,  six  thousand  two 
hundred  and  seventy- five. 

5.  Twenty-four  thousand  seven  hn(»dred  and  fourteen, 
twelve  thousand  five  hundred,  ten  thousand  and  twenty-five, 
ten  thousand  two  hundred  and  five,  seventy  thousand  four 
hundred  and  fifty-seven,  seventy-four  thousand  and  seven, 
seventy-seven  thousand. 

6.  Three  hundred  thousand  eight  hundred  an<l  sixty-three, 
thirty  millions  eighty  thousand  six  hundred  and  thirty,  nine- 
ty-six millions  four  hundred  thousand  two  hundred  and  fifty, 
eight  hundred  millions  four  hundred  thousand  three  hun- 
dred and  seven,  five  hundred  and  seventy-two  millions  sixty 
thousand  four  hundred  and  ninety-five. 

7.  One  hundred  and  twenty  millions  one  hundred  and 
ninety-two  thousand  seven  hundred  and  three,  eight  hun- 
dred and  ninety  millions  six  hundred  and  forty-seven  thou- 
sand five  hundred  and  sixty,  one  billion  and  fifty  millions 
sixty  thousand  four  hundred  and  twenty-nine,  one  hundred 
billions  and  one. 

Ex.  VL     (p.  16.) 
1.    19.         2.    27.         3.   26.         4.    U;  16;  18;  18;  23;  17; 
15;  18;  25.       5.     25;  20;  34;  28;  36;  45;  46.       6.     29  boys. 
7.  12  yrs.     8.  30  chickens. 

Ex.  VII.     (p.  19.) 
I.  37.         2.  69.         3.  99.  4.  99.  5.  9.^.  6.  71. 

7.  115.  8.  110.  9.  200.  10.  214.  11.  21S.  12.  186. 
13.  214.         14.   241.  15.  503.  16.   1741.         17.  2133. 

18.  1540.  10.  2201.  20.  1364.  21.  1920.  22.  1549. 
23.  1551.  24  2514.  25.  1665.  26.  2451.  27.  2148. 
es.  201 S.  29.  14658.  30.  27640.  31.  27832.  32.  35735 
33.  28260.         .34.  29635.  35.  28207.         36.   KW  marbles. 

37,  287.     38.  9770.     39.  $42008.     40.  3554  oranges. 

Ex.  VTII.     (p.  20.) 
1.    !48.      2.  316.      3.  295.       4.   291.       5.  340.       6.   1851. 
7.  2124.        8;  3216.        9.  :n66.         10.  2974.         11.  336508. 
12.  .323915.  1.3.  400257.  14.  .358064.  15.   152375, 

16.  37155818.    17.  24601758.'  18.   171357568.    19.  260342506. 
20.  222275.     21.    186839.     22.  72268.     2.3.   194207. 
U 
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Ex,  IX.  (p.  21.) 

L  26435G0.    2.  5074223.    3.  220987.    4.  9048324, 

6.  80109315.  6.  1642844613.  7.  5481487220.  ^  3582727022. 

9.  5198944018.      10.  2.5.53242166.      11.  4^03131181. 

12.  6137065059,    13.  434883345.    14.  100.    16,  »82. 

16.  $3186.    17.  165802. 

Ex.  X  (p.  26.) 
1.  4.   2.  12.   3.  28.  4.  50.   5.  26.   6.  646.   7.  156. 
8.  6.   9.  2.   10.  68.   11.  36.   12.  9.   13.  16.   14.  35. 
15.  184.    16.  167.    17.  188.    18.  198.    19.  601. 

20.  594,  21.  205.  22.  87.  23.  89,  24.  109.  25.  179. 
26.  98.  27.  109.  28.  398,  29.  13;  42;  38;  114:  198; 
174.  30.  $260;  $40.  31.  19.  32.  31.  33.  8.  :U.  7 
cents. 

Ex.  XI.  (p.  26.) 
1.  1921,   2.  3711.   3.  999.   4.  2239.   6.  4484.   6. 
1929.  7.  3205.  8.  4684.   9.  3401.   10.  7889.   11.  3025. 
12.  806.    13.  25184.    14.  21023.    15.  8.   16.  18173. 

17.  168079.   18.  8639494.   19.  19075299.   20.  555939946. 

21.  2899;  997833.  22.  5986.  23.  15022.  24.  1891  ;  72, 
26.  68 ;  140.  26.  $217  in  debt.  27.  19th  step  from  bot- 
tom, 26th  step  from  the  top.  28.  5  bfficers,  68  children,  47 
able-bodied,  23  iiitirm.  29.  682.  30.  45718.  31.  7090305. 
32.  56289613.  33.  66291414.  .34.  $260.  35,  $8337588. 

Ex,  XII.     (p.  28.) 

1.  Ill;  VII;  XI;  IX;  XII;  XVI;  XVIIl  ;  XXV; 
XXVIII  ;  XXXVll  ;  XL  ;  LIII  ;  LIX  ;  LXll  ;  LXXVII ; 
LXXXIV;  GUI;  CLVTI;  CXC ;  CC ;  DCLI ; 
DCCLXXXIIl;   MCCIV ;    MDXXVIJ  ;   MDCCCLXV. 

2.  three,  3  ;  six,  6  ;  eight,  8  ;  thirteen,  13  ;  fifteen,  15  ; 
seventeen,  17;  twenty,  20;  lifty-four,  54;  eighty-one,  81;  one 
hundred  and  eleven,  111  ;  six  luiudred  and  five,  605;  five 
thousand  and  two,  5002  ;  one  million  one  humlred  thousand, 
1100000;  two  thousand,  2000;  seven  hui!  nvi  and  forty-uiue, 
749;  one  thousand  eij^ht  hundred  and  sr; 

Ex.   XIII.     (p.  30.) 

I.  106.       2.  94.        .3,   176.        4.   112  5.   144.  6.  180. 

7    87        8.  225.       9.    108.        10.  204.  11.  332.  12.  450, 

13    .33.5.     14.  215.      15.  216.      16.  594.  17.  468.  18.  189. 

19.  371.     20.   360.      21.   616.      22.   621,  23.  486.  24.  200 
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25.  990.  26.  683.  27.  957.  28.  1001.  29.  7'20.  30.  588' 
31.  1374.  32.  2400.  33.  2091.  34.  1104.  35.  3885. 
36.  2982.  37.  3353  38.  6335.  39.  6680-  40.  4383. 
41.  5600.  42.  5918.  43.  10656.  44.  8448.  45.  429 
bushels,  2574  shillings.  46.  756  pence,  1764  pence,  3024 
pence.  47.  44  cents.  48.  44,  49.  885. 

Ex.  XIV.  (p.  31.) 
1.  18096.  2.  11698.  3.  29619.  4.  114228.  o.  24228. 
6.  485340.  7.  416160.  8.  404825.  9.  ii073630.  10.  388064. 
11.  231483.  12.  346284.  13.  590592.  14.  833184. 
15.  234927.  16.  1098444.  17.  (1)  7740984,  19352460, 
11611476,  27093444,  154819^-;8,  348.34428,  23222952.  30963936,. 
42575412,  46445904.  (2)  9219516,  2.3048790,  1.3829274, 
32268306,  18439032,  41487822,  27658.548,  36878064,  50707.338, 
55317096.  (3)  171947728,  429869.320,  257921592,  601817048, 
34.3895456,  773764776,  515843184,  687790912,  945712504, 
1031686368.  (4)  18181706,  45464265,  27272559,  6.3635971, 
36363412,  81817677,  54545118,  72726824,  99999383,  1090902.36. 

(5)  111760184,  279400460,  167640276,  ,391160644,  223520368, 
502920828,  335280.552,  447040736,  614681012,  670561104, 

(6)  1975.308642,  49,3827160.5,  2962962963,  6913580247, 
3950617284,  8888888889,  592,5925926,  79012,34568,10864197531, 
11851851852.  18.  98  miles.  19  888  miles. 


Ex.  XV,  (p.  34.) 


1.  8334. 
6.  32643. 
11.  ,50516. 
15.  45468. 
19.  183150. 
23.  725912. 
27.  78510.3.3000, 
.30.  .353446772. 
33.  663503082. 
36.  622439160. 
2808128627515. 


2.  18306. 

7.  2.3790. 


3.  9108. 
8.  22385. 


4.  32454,   5.  57706. 
9.  77.341.   10.  42182. 


12.  79992. 
16.  303102. 
20.  331200. 
24.  1619723. 


13.  218075. 
17.  6964704. 
21.  30816,3. 
25.  52470000. 


28.  244366672. 

31.  34411.5512. 

34.  59392800(X)00. 

37.33146651;  1368,500000;  791627400 

38.  148672.   39.  (1)  61299;  (2^  51480000. 


14.  281,504. 

18.  4328192. 

22.  2502(X>. 

26.  49246,3028. 

29.  14064,5085. 

32.  7.36924245. 

35.  81060,30522. 


40.  See  15,  16,  17,  18. 

Ex.  XVI.  (p.  34.) 

I.  43042883.  2.  131296032.  .3.  4916047312.  4.  48.506216. 

5.  31884470.       6.  88789980848.       7.  66260991808. 

8.  408S0656300.    9.  6931 223.347 6(X)2.    10.  18.38!  1.30075. 

11.  100453.365411.    12.  157.593610868.     1.3.  8943214050. 
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14.  27416327796.       15.  109588282650.       16.  60435674536845. 
17.  495562849756.     18.  67226401140.     19.  18834779670. 

Ex.  XVII.     (p.  37.) 

1.  l^,  9^y,  11  ;  15i,  lOJ,  Hi  ;  16i  10|,  12| ;  17i.  11|,  12J ; 
16|,  Hi,  12J. 

2.  21,  9A.  lOA;  22,  10,  11  ;  231.  lOA,  HA;  25|,  HA, 
12A;  231,  lOA,  UA. 

3.  2U,  lOH.  IIA  ;  23f,  11  A.  12A  ;  25|,  12A,  13^?  ;  28, 
14,  ISA;  24i  12 A,  13 A- 

4.  28^,  21|,  14A  ;  32f,  241,  16A  ;  34|,  25|,  17 A  ;  42f,  32^, 
21  *   •  40   30  20. 

r  '  1151,  46A,  42  ;  1701,  68A,  62  ;  210,  84,  76A  ;  lOli, 
40A,  36A  ;  1381,  55A,  50  A- 

6.  54A,  75,  50  ;  69 A,  95f,  63  A  ;  76 A,  I05i  70 A  ;  90A, 
124|,  S3A ;  65 A,  89i  59A. 

7.  134^,  lOOH.  110;  764,  573,  625A  ;  784^,  588A,  642A; 
5551,  416A,  454A- 

8.  345,  230,  276  ;  1200|,  800A,  960A  ;  1033|,  688H,  826A; 
8181,  545 A,  654 A- 

9.  7187A,  8624A,  I2320f ;  6052H,  7263A,  10376f ;  7124A, 
8549,  1221 2  f  ;  2941  A,  3529 A,  5042f 

10.  6900  A,  95001,  6333A;  8182A,  11251^,  7500A ; 
4820A,  ^>(i28i,  4418H- 

11.  6S3837I,  547069A,  497336A;  1 17 12585f,  9370068 A, 
851824;?A  ;  257524|,  206019 A,  187290A. 

12  11942921,  928894^,  696670 A  ;  969949,  754404^, 
565803A  ;   1412855^,  1098887f,  824165A- 

13.  66725  times.  19871.  14.  (1)  9.  (2)  1613.  15.  54 
cents.  16.  7  plums.  17.  506.  18.  11946419.  19.  Cook 
received  $561,  man-servant  $1122,  housekeeper  $2244. 
20.   1728.     21.  6.     22.  26  oranges.     23.  35  penkniven. 

Ex.  xvriL 

1.  12;  40;  53;  94.  2.  45;  29 

4.  2 If   798;  8S5  ;  !02.    5. 
7090.  6.  379  ;  407  :  940  ;  738  ; 

569;  .3091.  ^  1987:  7t>7l  ;  650.  9.  0009;  5436;  388. 
10.  2i  '1  rem.  477.   11.57096;  76542; 

rem.  1  12.  10.3944;  175971  rem.  66; 

S7039;  c.>-.>;  ,  ..n)  rem.  61.  13.  190182;  4623; 
50301  ;  87366  iv.m.  6076  14.  2007  rem-  1  ;  20:}0() :  (i:>S;i9 
i-em.  2;  31352.  15.  9024«;8  ;  1754  rem,  129;  14957000;  770<»7I. 
Ift.  37810:  3250460.  7308641'*   ".  4799.   18.  180  pair.. 


(p- 

41.) 

;  65 

;97. 

3.  57; 

;  79  ;  88 

i;73. 

SO-") 

;  682 

;  127 

;  357  ; 

460  ; 

93845:96  ; 

;  580073.  7. 

347  ; 
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19.   141.     20.  360  rem.  52.      21.  %Z\\%.      22.  $3.      23.  1000. 
24.  420.     25.  403.     26.  372547.     27.   17129.     28.  $10. 

Ex.  XIX.     (p.  4.3.) 

1.  3iV  4A,  b,\,  8,  13A,  26,    150^;    1^,  2,\,  2^5,  4,  m, 
13,  75^  ;    lA,  1^!,  1|5,  2|§,  4i|,  8^^  5O3S. 

2.  Sn,  21,  16f^,  1\\,  \m%,   195ia,  20.30U,  8195;  3H,  14, 
UU,  4^,  lOOJ^,  I30t^,  1353U,  5463^^  ;  3H,  12,  9^,  4H. 


78TVff,  812TVTy,  3278;  1,'^,  4^^  3jVo. 
406,Vff,  1639. 


52HJi 


14  9  0 


593xVTnf 


30. 


216  7  0 


890iS^ 
342^/A 


6.  8678f^|^. 
8.  9992461114.     9.  2144|MU. 


6.  66970UI-     7.  7096f§|f. 
10.      1302jVTrV      11-      1100, 


916  and  800  men  over.      12.     956x^1^^. 


i. 
4. 

7. 
10. 
13. 
16. 
19. 
22. 
26. 
30. 

1. 
3. 

5. 

7. 

8. 

9. 
10. 
12. 
14. 
16. 
18. 
21. 
23. 
26. 


681440  far. 
3842027640  sq  in. 
24480  rains. 
1074088  c.  in. 
20.30400  mins. 
96425  half-pence. 
2281906  far. 


Ex.  XX.     (p.  51.) 

2.    1085070  inch ea. 


yd 


3.  4167680  drs. 
6.  31518396  sq.  in. 
9.  15620  yds. 
12.  7040  qts. 
15.  276400  grs. 
18.  3499  nls. 
21.  92160  sees. 


5.  8092505  Is. 

8.   16820  grs. 
11.  440  gills. 

14.   158304  grs. 

17.  1002864  sq. 
20.  21667  lbs. 

530784  in.  23.  300362  far.  24.  604800  grs.  25.  ,520  nls. 
888  nls.  27.  544345  far.  28.  82800  scs.  29.  378  galls. 
192938  far. 

Ex.  XXI.  (p.  53.) 
£128  8«.  6^(/.  2.  2  lbs.  3  oz.  8  dwt.  20  grs. 

2273  gaUs.  3  qts.  1  pt.    4.  403  lea.  2  nils.  7  fur.  16  po. 
3  tons  18  cwt.  1  qr.  14  lbs.  14  oz.  6.  586  ac.  I  ro.  27  po. 
29  lbs.  1  oz.  12  dwt.  4  grs. 
11517  mis.  1  fur.  27  po.  2  yds.  11  in.  9  Is. 
14997  tons  8  cwt.  1  qr.  14  lbs.  10  oz.  12  drs. 

1  ml.  7  fur.  14  po.  2  ft.  9  in.  1 1.  17  lbs.  3  dwt.  14  grs. 
3  tons  19  cwt.  1  lb.  6  oz.      13.  122  lbs.  3  drs.  17  grs. 

2  wka.  5  dya.  23  hrs.  58'  13*.  15.  35  ac.  2  ro.  20  po. 
207  c.  yds.  17.  198  ac.  1  ro.  15  po.  16^  yds. 
31  yds.  1  qr.  19.  36"  24'  35".  20.  365  dys.  6  hrs. 
5(»8  lihds.  19  gals.  2  qts.  22.  596  hhds.  14  gals.  1  qt. 
1521 1  bu.  55  lbs.  24.  2941 1  bu.  36  lbs.  23.  121  bu,  3  lb«, 
$307.47.    27  £1014  45.  3|ti. 
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Bx.  XXII.     (p.  64.) 
I.   $y4.64.         2.   £20.   12s.  Zd.         3.   10  qr«.,  24  lbs.,  1  o«. 

4.  107  lbs.,  J  oz.,  10  dwt.,  17  gra. 

5.  55  lbs.,  1  oz.,  5  dis.,  2  ac,  1  gr. 

6.  ^17255.22.  7.  288  tons,  2  cwt.,  2  qrs.,  23  lbs. 
8.  578  yds.,  2  qrs.  9.  79  mis',  3  fur.,  9  per.,  3  yds. 

to.  £145.  17s.  li^d.     11.  Ufidys.,  8hrs.,  .35',  12".     12.  $8470.12. 

13.  42  ac,  2  ro.,  25  po.,  5  ft.,  40  in. 

14.  99  tons,  8  cwt.,  3  qrs.,  12  lbs.,  11  oz.,  15  dni. 

15.  $11040. 

Ex.  XXIII.     (p.  56.) 
1.  £15.  8.9.  6^/.  2.  9  lbs.,  11  oz.,  3  drs.,  16  grs. 

3.  2  lbs.,  10  oz.,  7  dwt.  4.  2  mis.,  6  fur.,  35  po.,  1  yd. 

5.    13  yds.,  1  qr.,  2  nls.,  2  in.     6.   28  c.  yds.,  23c.  ft.,  1443  in. 

7.  1  ac,  2  ro.,  38  po.,  1  yd.,  2  ft.,  142  in. 

8.  5  dys.,  9  hrs.,  49  min.,  57  sec  9.  £53.  17.^.  \0%d. 
10.  -2  qrs.,  15  lbs.,  11  oz.,  14  drs.  11.  $1068.89. 
12.  95  cords,  110  c  ft.      1.3.  $27.69. 

14.  107  ac,  2  ro.,  34  po.,  29  yds.,  7  ft.,  118  in. 

15.  79  c  yds.,  21  c.  ft.,  1377  c  in. 

16.  27  mis.,  29  per.,  1  ft.,  10  in.  17.  6',  39',  .39*. 

18.  5  tons,  16  cwt.,  2  qrs.,  23  lbs.,  11  oz.,  1  dr. 

19.  10  yds.,  2  qrs.,  2  nls.,  2  in.  20.  70bu.,  2pk8.,  1  gal.,  2qt«. 
l\.   673  bu.,  1  gal.,  2  qts. 

Ex.  XXIV.  (p.  58.) 

1.  £24.  19.^  2.  52  lbs.,  5  oz.,  4  drs. 

3.  74  IKs.,  1  oz.,  1  dwt.,  16  grs.  4.  139  yds.,  2  qrs.,  3  nls. 
5.  167  mis.,  6  fur.,  1  per.,  \  yd.  6.  $1660.33. 

7.  129  cwt.,  1  qr.,  11  lbs.,  7  oz.,  8  drs. 

8.  58  mis.,  5  fur.,  18  po.,  1  yd.,  9  in.  9.  $6099  30. 
10.  86  wks.,  8  hrs.,  56  min.  11.  95  ac,  ,36  per.,  3  ft. 
12.  £146.  3.'?.  64r/.  13.  899  lbs.,  8  oz.,  4  drs. 
14.  23  bu.,  1  pk.,  3  qts.  15.  21  dys.,  15  hrs.,  50  min. 
16  50103  gals.,  2  qts.,  1  pt. 

17.  43S-2  dys.,  21  hrs.,  47  min.,  24  sec.  18.  £812.  15s.  Oid. 
19.  134  ac,  3ro.,  31  po.  20.  .?3572.16. 
21.  25043  bu.,  2  pks.,  I  gal.  "  22.  £840.  Ms.  tyd. 
23.  219  lbs.,  8  oz.,  10  dwt.,  12  gra.  24.  $7342. 
25.  £159.  15.s\  6|rf.  26.  $22503.  27.  381  mis.,  12  po.,  2  yds. 

Ex.  XXV.  (p.  .59.) 
1.  1583  ac,  2ro.,  12  po.  2.  1500  mis.,  6  po.  3.  £2817.  12«. 

4.  1621  lbs.,  4  oz.,  15  dwt.,  13  grs.        6.  €351.  13«.  9d, 
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«.  1484yd8.,2qra.,2nl8.    7.   188owt.,  22lb8.,  11  oz.,  lOdrs. 

8.  £5912.  4«.  9K  ^-  $7321.30. 

10.  1493  c.  yds.,  11  c.  ft.,  1332  in. 

11.  182  )bs.,  10  oz.,  1  dwt.,  13  grs.  12.  £3743.  7.s.  lOrl 
13.  6SS  dys.,  6  hrs.,  40  min.  14.  6297  lbs.,  11  oz.,  4  drs. 
15.  33272  lbs.,  1  oz.,  18  dwt.,  6  grs.    16.  £3676.  13.<».  lO^t/. 

17.  1319  ac,  0  ro.,  0  po.,  13  yds.,  4  ft.,  48  in. 

18.  1034  mis.,  2  fur.,  4po.,  3  in        19.  £2100.  ISs.  9d. 

20.  $118576.  21.  8500  bushels. 

Ex.  XXVI.     (p.  61.) 

1.  352  cwt.,  2  qrs.,  21  lbs.,  13  oz. 

2.  33772  lbs.,  10  oz.,  18  dwt.,  15  grs.  3.   £2194.  10s.  Id. 

4.  1870  cwt.,  3  qrs.,  23  lbs.,  4  oz.,  5  drs,      5.  £2771.  2^.  Hrf. 

6.  10826  lbs.,  8  oz.,  5  drs.,  2  sc,  4  grs.  7.  S470.25. 

8.  166.04.  9.  $97.50.  10.  12  cwt.,  1  qr.,  7  lbs.,  8  oz. 
11.  $40000. 

Ex.  XXVII.     (p.  63.) 

I.  £55.  15».  \^.  2.  29  lbs.,  8  oz.,  3  dwt.,  6  grs 

3.  24  mis.  1  fur.,  19  po.,  3  yds.,  10  in.         4.  23  yds.,  2  uls. 

5.  144  lbs.,  3  oz.,  4  drs.,  8  ^  grs.  6.  £188.  I9s.  9fd. 

7.  2  tons,  10  cwt.,  12  lbs.,  10  oz.,  10§  drs, 

8.  17  ac,  1  ro.,  30  po.,  10  yds.,  &  ft.,  55H  in. 

9.  3  qrs.,  11  lbs.,  13  oz.,  5a^|  drs. 

10.  6  mis.,  7  fur.,  14  po.,  S^Wt  in- 

11.  6  bu.,  1  pk.,  1  gal.,  It  Pt.  12.  £52.  IBs.  2frf. 

13.  4  lbs.,  4oz.,  1  dr.,  1  scr.,  llff  grs. 

14.  7  fur.,  23  po.,  5  yds.,  1  in.,  I5V1  ^s. 

15.  1  ac,  1  ro.,  9  po.,  22  yds.,  5  ft.,  14J?|  in. 

16.  1  ton,  1  cwt.,  3  qrs.,  2  lbs.,  12  oz.,  lOff^  dr». 

17.  5  c  yds.,  11  c  ft.,  961  Ut  c.  in. 

18.  4 lbs,,  4  oz.,  3  drs.,  1  sc,  1  m|  grs, 

19.  4  lbs.  10  02.,  1  dwt.,  9Ui  grs.  20.   £2.  10j».  64f^d 

21.  I3s.  l^d.  22.  1 15  dys.,  5  hrs.,  54  min.,  22|»S  sec 
23.  $8  49Hf  34.  $13.39^^  25.  $1.64-Ji5.  $1.91i^i 
26.  $4.65.     27.  $1,15.     28.  $2.53^$. 

Ex.  XXVIII.     (p.  64.) 

1.  9  times.         2.  3  times.  3.  4.36  times.  4.  3  times. 

5.  25|H  times.      6.  8|f|  times.      7.  9  timea.      8.  24  times. 

9.  75  times.     10.  65  times.     11.   100  times. 

Ex,  XXIX.     (p.  65.) 

1.  $ieL2&.         2.  $231.85.  3.  $831. 53J^.         4.  $615.68^ 
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6.  $871.40.      «.  5?i"279.12i.        7.  $2451. 98|.       8    $253. 96^ 
9.  $3650.50.      10.  $-2845. 09^.      U.  $4468. 12^.      12.  ^189.55. 

13.  $8069. 33i.      14.  .$801.94ii.      15.  $151.72^.      16.  $350.75 

Ex.  XXX.     (p.  66.) 

I.  £54.  6s.  Sd.               2.  £81.  17«.  9rf.  3.  £4.  6«.  <)d. 

4.   £21.  2s.  6d.            6.  £18.  19s.  9d.  6.  £31.  ftn.  lO^d. 

7.  £216.  19«.  4i(i.            8.   £290.  12«.  9.  £348.  8s.  l^d. 
10.  £484.  6*.             11.  £555.  Is.  b^d.  12.  £946.  7s.  4*,f/. 

Ex.  XXXI.     (p.  66.) 

PAPER  I. 

1.   117984.  2.   107766.  3.  3653012.  4,   1898307. 

5.  2  mis.,  6  fur.,  lo  per.,  6  yds.,  I  ft.,  10  in. 

6.  Ist,  $5.60,  $17.17  ;  2nd,  $11.57. 

PAPER  II. 

I.  £362.  19s.  9^/.  2.  $63.47. 

3.  183  ac,  1  ro.,  24  per.,  26  yds.,  7iEf  ft. 

4.  $9. 487V        5.  5  dresses,  £2.  15s.  lid.  each.       6.  $3227.42. 

PAPER    III. 

1.  £46.  14s.  6d.     2.  $7000,  $'^1000,  ,f3500().      .3.   £13.  12s.  9^/. 

4.  I  ro.,  18  po.,  5  yds.,  2  ft.,  and  16^  ft.  over. 

5.  17  cwt.,  I  qr.,  8  lbs.,  10  oz.,  5  drs.,  and  89  drs.  over. 

6.  6  hours,  64  min. 

PAPER   IV. 

1.  $148.15.  2.  11,  18.  3.  9,  18,  27.  4.  owner  of  net,  8 
dozen;  owner  of  boat,  16  dozen;  each  man,  32  dozen. 
5.  2301696  pores.     6.  42000,  42889. 

PAPER    V. 

i.  62t55647664981.  2.  861447920.  3.  11904.  4.  12752. 
5.  465335.         6.  95587. 

PAPER  VI. 

1.  657872.  2.  $16496471.  3.  $10444830.63.  4.  6228f  lbs. 
5.   136  »c.,  3  ro.,  14  po.,  24VW7f  yds.       6.  634338, 

Ex.  XXXII.     (p.  71.) 
I.  2.     2.  3.      3.  2.      4.  4.      5.  4.      6.  3.      7.  2.      8.  6.      9.  4. 
10.2.       11.58.       12.63.      13.2.       14.30.       15.10.       16.8. 
17.  none.       18.  8.       19.  26.       20.  352.      21.  131.       22.  noae. 
23   7968.       24.  11.       26.  17.       26.  31. 
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Ex.  XXXIIL     (p.  72.) 

I.  20.  2.  72.  X  144.  4.  1260.  5.  240.  6.  168.  7.  525. 
8.  1056.  9.  1050.  10.  2520.  11.  110S8.  12.  450.  13.  108O 
14.  840.  15.  840.  16.  16380.  17.  1386.  18.  21000. 
19.  43890.  20.  95040. 


(1) 


Ex.  XXXIV.     (p.  74.) 
10         14         18         24        34 


51 


85 


7' 


19' 


(2) 


(1) 


570 
107* 


7_ 
27' 


7'   7'   7'   7' 
119    153   204 
19*    19'    19' 
378   504   693    6g78   9891  . 
84'    84'    84'    84  '    84  ' 
1045    10070    14915 
107'    107  '    107  * 

Ex.  XXXV.  (p.  75.) 
3    3    3    3    3    3    7 
8'   li'   20'   24'   36'   48'   18' 

111. 
54*   8l'   108* 

(2)    -         —        11  16  16    .  77 

87'       145'       319'       162?       2900*         267* 
77  77  _77_ 

979*       4984'       8900 

Ex.  XXX VI.     (p.  75.) 
27        39        10        45 
9"'      13'      2"*      T* 
135        195 
9  '        13* 
90        514  .      96 
10'        57   '       8 
296        370        2109 
8*        10'         57 

Ex.  XXXVII.     (p.  76.) 
I.  3.     2.  2i.     .3.  il     4.  4,      5.  ^.     6.  6f.      7.  til 
9.  7.      10.  8.      11.  8H-      12.  18|J.      13,  9^^.      14. 
15.  12iH. 


19'       19' 


760 
107* 


7^ 
45' 


445' 


(1) 


(2) 


6 
2' 
30 
2' 

72 
8' 

969 
57 


65    16 
'   13'   2"' 

72 
9' 

104 
13  ' 

120    684 
10'   67  * 

136 

T' 

170 

8.  «H. 

102VWr. 
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Ex.  XXXVIII.     (p.  76.) 

L    *  2.??.         3.L«.         4.?8.         5?1  6.??74 

3  12  15  5  7  19 

7.    l^^.       S—        9  ??Z1?  10  ^j!^  u    ?^ 

'65*         '    8  '  126  '  '~401    *  '   680" 

12    ??I5  1.3   ?5?5?  U  ^^^^7  16  ??L^ 

'      63  *  "    1250 '  ■    465  *  '    2160 ' 

16  ^^^^        17  ?2?5i^ 

2400*  *    3084  ' 

Ex.  XXXIX.     (p.  77.) 

1.1       2.?.       3.^.       4.12.       5.?^.       6.^.       7.5?!?. 
6  3  19  55  16  6  6 


8.^::^     9.  ??.      la  _ .      u.  i .     12.  i .  13.  ?Z?. 

35               2                  2                 36               U  44 

14.11?.         15.  L^         16.????. 
8  15  22 

Ex.  XL,     (p.  78.) 

l.i         2.1         3.?.         4.5.         5.1         6.^1  7.1. 

2             3              8              8              9              21  11 

a  ?-.       9.  I.          10.  11.          11.  I          12.  L^.  13.  ^J. 

17             13                  13                 8                 20  84 

14.  i             16.  iL          16.1           17.1?^.  18.-??L. 

4                   114                 9                 279  7337 

235                   103                  2                   946  20 

19.  .            20.  .           21.  -.           22.  .  23.  — . 

397                  136                 7                  1529  21 

24.  ?f. 

^  Kx.  XLI.     (p.  79.) 

9      10             9      8             6     7            27     35  33    42 
I.-,   — .       2.—,    — .       2.-,    -.        4.—,   — .      5.—,   — . 

12     12            12     12            8    8            63    63  48    48 

g  110     81_           ^  140     183            J.  2712     8680  g  48 

'  12<y     i20'            '  200'    2()0'             ■  6720'    6f2o'  "  GO' 

^         L            10  i??     i!^l     ^^             11  ^^      ^~ 
60'       60                ■  1008'    1008'    1008                 *  210'    21()' 

161                j2  ^^^    ^*20    7293     4465  ^^  1170 

il«                       §416     8416'    8416'    8416  iS60' 
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1225  117«   JW       ^??  i??  i??  1^  ^. 

1260'  1260*   1260*    '   180'  180'  180*  ISO'  180* 

3744  6075  4^  6000  jg  399330  448630^ 

7200'  7200'  7200'  '7200*         "  621 180'  62U80' 

149940  319464  340170  484155        n   ?!^  ^ 

62li8b'  emsb'  621  iso'  621 180'  "  120'  120' 

45   112     IS  ^  ij??  12?  ^     19  1^  ^ 
120'  120       ■  120'  120'  120'  120'      *  72'  72 

63  40  4i)     20  ?r?  ?5?  ^??  '^. 
72'  72'  72*      '  330'  330'  330'  330* 
Ex.  XLJT.  (p.  80.) 
.  10  12     2  ??  ?J     3  ?1^  ???    4  ???  ^i? 
15'  \b  '36'  36*     '312'  312*     '504'  504* 

396      5  ?^  ???  ?Z?      6  '^  '^^^^  ?i?? 

504*       *8^'  882'  882       '5040'  5040'  5040' 
40  -36   1239    g  220  255  252  290     ^  167^ 
*  168'  168'  168     *  300'  300'  300'  300*     '  6336 ' 
1728  5445  103040     ^^     28  99  420 
6336'  6336'  6336*      "  63'  63*  63* 
11.  f  yd.  is  greater  by  5*5  yd.  12.  §  yd.  ia  greater  by  ^  yd. 

13.  1 J  of  A  of  1  §  of  \\  of  a  loaf  is  greater  by  ^4  of  a  loaf. 
Ex.  XLIIL  (p.  82.) 

3.  3i.  4.  1,V  6.5?.   6.  li.  7.  \^. 
dO 

^.       10.  2i.   11.  15i.   12.  9^.       13.  2tV 

14.  5^.  15.  9AV  16.  22^.  17.  2/,.  18.  2^^.  19.  15^. 
20.  21^^^.  21.  46m-  22.  29^.  23.  116^-  24.  £11H|. 
25.  13A\  1^8. 

Ex.  XLIV.     (p.  83.) 

1.  i.       2.?.       3.1.       4.-?.    6.  li.       ^.  ^.       7.   1|«. 
20  8  3  72  ^^  *' 

8.  3H.      9.  J^.      10.  lAV    H.  7if    12.   12Jii.     13.  i  o< 

e»ke.     14.(1)?.       (2)  5  A.       16.    *<i. 
9  72 


1.1?. 

21 

2.   IrV 

8.1^ 
56 

9.?7. 
90 
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Ex.  XLV.     (p.  84.) 

1.   \1\\l      2.  -.     3.  20^%.     4.  36»J.     5.  1.     6.  \\%.     7.  3^. 
o  • 

111  2 

S.  B,  C,  D,  and  A   had  respectively  -,   -,   -,  and  -    of 

*^         ^  4'   6    9'  9 

sheese. 


E».  XLVI.    (p.  86.) 

■•4 

«l  -k-  -A  - 

6. 

13 

8.   10. 

9.  ^.        10.  329tV         11.  4f. 

12. 

17 
6H.    13.-. 

14.  5^. 

16.  7i. 

Ex.  XLVII.    (p.  86.) 

1.  lA. 

^2        ^10            116 

S-       Sf       S65-        ^•^*- 

«. 

.n.     ..| 

8.  in. 

9.3iU.       10.  1         11.  i.         12 
Ex.  XLVIII.     (p.  87.) 

3 

*8- 

<■ 

I.  \\n- 

2.  2|.     3. 1       4.  \l.      5.  U?. 

6 

■S--'- 

8.^^ 

153 

9.  12H.         10.  l^^Vv          U.  ^. 

102949 

25 

14.  3mi. 

Ex.  XLIX.     (p.  88.) 

1.  40  cents.  2.  3  ftir.  3.  1  qr.,  17  1V»8.,  13  oz.,  llf  drs. 
4.  19  cwt.,  I  qr.,  10  lbs.  5.  4  fur.,  35  per.  6.  2  ac.,  1  ro., 
25  per. ,  20  yds. ,  4  ft. ,  136|  in.  7-  4  lbs. ,  2  oz. ,  10  dwt.  20  grs. 
8.  59  yds.,  2qr8.,  If  nls.  9.  £7.  48.  3rf.  10.  109  lbs.,  8  oz., 
5  drs.  8f  grs.  11.  5  hra.,  ,36  min.  12.  7  lbs.,  Qoz.,  9f  drs. 
13.  $24.      14.  7  hra.  12  min.      15.    13  cords,  64  c  ft. 

Ex.  L.     (p.  88.) 

I       31       15128      263      408     '176 

l...    2. ,.        \ .    4. .    6. .   6. 

6      160        15       480      577      44 


7.  i.   8.  L^.   9.-.    10.  i.    11.  i.    12.*^*^. 

45     70     11       27       28       175 

13  —  14.   ^      15   ^^ 

*  224*      14960'     *  7850601* 

Ex.  LI.  (p.  89.) 

1  \  2  i???    3  ?^^     4.  ?5-^    5  "^    6.  -, 

2  '   241'     5762      160'     *  4*      3* 

7.1-^.  8.i\  9.'?.  10.:^1«  ll.?li25 

35  2  14  6  432 

12.  I  13.  ^^  14.  ^i^. 
7                    224  96 

Ex.   LII.     {p.  92.) 
1.  A  will  have  1*5  of  the  farm,    B  -^  of  farm,   anrl  C  f  of 
farm.     2.   (1)  24  boys;  (2)  1%.     3.  |^  and  A-     4.    (I)   1 A  ; 
(2)  2^|.     5.  A  has  twice  as  much  as  D.      6.  $25.20.      7.  $110. 

8.  .^900.      9.  §36.      10.  £70.      11.  385/^  rounds.      12.  $33.6(t. 

13.  13H  days.  14.  (1)  .1  has  $56.70,  B  has  ^37.80;  {2\  A 
has  $63,  ^  has  §31.50.  15.  $^^,  .$255.  UHf .  16.  ^  17.  l^50 
boys  18.  5^*T  days.  19.  Elder  sou  received  $3250,  younj^er 
son  §1560,  and  widow  §1440.  20.  A  has  24  ac,  3  ro.  ;  B 
has  13  ac,  2  ro.  ;  and  C  has  47  ac,  1  ro.  21.  48  boys. 
22.  42  rain.  23.  (1)  52^  days;  (2)  |.  24.  15^  days. 
25.  1st  cask  contains  140  gals.  ;  2<1,  60  gala.  ;  3d,  45  i^ais.  ; 
4th,  SO  gal*.     26.  20  days. 


Ex.  LIIL  (p.  95.) 
J  3  .   13  .   19  .   301  .   270  . 
*10'   100'   100'   1000*   100()' 

i.  ««  ; 
1000 

73201  .  791003 .  3  .   45       ^    300 . 

^  looooo'  1000000*  100'  10000             1006' 

18741,  21. 
1000'  10' 

1   .  50007       4  34702007.  500005. 
1000000*  10000         100000  *  1000  ' 

560746805. 
100000000 

500       ^  290050.  20607.  500038 

10000000       10000'  1000'  IWKJOO 

Ex.  LIV.  (p.  96.) 
1.  -4;  2-3;  235;  04;  147;  -047.   2.  fiOO'l;  951;  •0(9eVi 
602;  -00502.    3.  35*6;  17  00701;  -0050005;  -00000027 
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2076854;    0000053062.        4.  '7:  -030.         6.  300-003;  -0^01. 
6.  4-000504:    (KXiOOTO. 

7.  Six  tenths;  seventeen  hundredths;   seven  hundredths. 

8.  Seven  thousandths  ;  seven  hundred  thousandths,  or 
seven  tenths  ;  six  and  three  thousand  and  four  ten  thou- 
sandths. 

9.  Thirty -tive  and  two  hundred  and  five  hundred  thou- 
sandths; four  hundred  and  thirty-four  thousand  one  hundred 
thou.saudths,  or  four  hundred  and  thirty-four  hundredths 

10.  3,  30,  3000,  3000000;  1-3,  13,  1300,  13U00OO-.  540  003, 
5400  03,  540003,  540003000;  7420],  742010,  74201000, 
74201000000.  11.  -5362,  05362,  000005362;  '03,  003, 
•0000003;  7  00107,  -700107,  '0000700107;  600.  50,  005. 
12.      00000203. 


I.  560-34003. 
4.  345-60S037. 
8.  93-69602912. 


Ex.  LV.     (p.  97.) 
2.  214-08691. 
40-23111.      6.  585-07805. 
1393-7111. 


S.  10061-33654. 
7.  73320773. 


Ex. 

1.  2-258.     2.  7-0456. 
204-93.    (2)  68-67  ;  -2803. 
-0069993.      6.  2093.      7 
9.  f^J.     10.  (1)  79-8665. 


LVI.     (p.  98.) 

3.  5-9697.     4.  I  0991.     5.  (1)  I '17; 

(3)  72-09544;  5270-76.    (4)  4-41958; 
,  -095;    19-98.      8.    -613   of   it   left. 

(2)  82-9319. 


2. 


Ex.  LVII.     (p.   98.) 
16-2945.  3.  81-20812. 


4.  3-333715. 


1.   11375. 

6.  4246-48449.    6.  667-81;  114-364272;  .3752;  .356-40164745. 

7.  -0177S479;    488-745015236;     000642.         8.    (I)  -9150625. 
(2)  -3689.     9.  278-1975  yds.     10.  .346J  loaves. 

Ex.  LVIII.     (p.  100.) 

I.  12 -.36.  2.  1-2.36.  3.  01236.  4.  123600.  5.  123600000 

6.  1737-1.    7.  17.371000.    8.  17371.    9.  173710000 

10.  170-01;  170010.    11.  00.^)21;  521.    12.  ■00(X>3;  03; 

•00000000.3.       13.    108971-6:    1089716.        14.   -Oil;     00011: 

110.  15.  2040000;  204;    00204.  16.   18030;    001803 


17.   213-2;    002132. 
21.   85-5  times.     22. 


18.    0101. 
-03054. 


19.   -0008       20.  194  ^aya. 


Ex. 
I.  6333;  63-333;  -006. 
«22I5849-066:  62  216. 


LIX.     (p.   101.) 
2.  -^W  :  3- 106  . 


•003.     S.  «r2l-584; 


Ex,  LX.     (p.  lOli.) 
1.   -26;  -6;  1-6;  6-2;  7'8;  '625;  5-3.     2.   '1875;  8*9375;  -95; 
•96875;  7-925.     3.   '94;  4056;  -006;  -1584;   84-0029296876. 
4.  •6078126  ;  875  ;  76-234375.     5.  3  9125  ;  1636. 

Ex.  LXI.     (p.  104.) 

1.  -6;  -i;  '857142;  583 ;  '7*3.  2.  6-037  ;  7*135;  1001590; 
2-8823529411764705  3.   11-136;  2301236. 

2     5      2      31       1      2  17     368     20233 

si '  99  '  11 '  198  '  37  '  7'  '  30  *  495  *  99990  * 

19H;  20^.     6.  65VA;  15tV     7.  96-523114.   8.  37-443543. 

9.   1-817686.         10.  44-494309.  11.  40-8;  -258722 i 

'OliSS.       12.  2-5416;  '136;      0743;  30-833953. 
Ex.  LXII.     (p.  105.) 

1.  75  cents.  2.  $4.37ict8.  3.  62ict8.  4.  2  qr.,  12  lbs.,  80a. 
6.  3  fur.      6.  3  cwt.,  2  qr.       7.  £1.  3«.  5id.       8.  S^d.,  -5  q. 

9.  3  lbs.,  2  oz.,  2  dwt.      10.  20  ac,  3  ro.,  28  po.      11.  6  ac, 

1  ro.,  4  po.  12.  £1.  S».  13.  17  wks.,  6  days,  6  hrs.,  15  miiL 
14.  16  dys.,  12  hrs.,  5  min.,  45-6  sec.  15.   15  lbs.,  3  oz., 

2  drs..  2  grs.  16.  £12.  3.-?.  8id.  '04Sq.  17.  12  ac,  2  ro., 
4  po.,  20  yds.,  7  ft.,  122-76  in.  18.  80  lbs.,  6  oz.,  13 '23  grs. 
19.  66^  cents.  20.  9  shillings.  21.  4  cwt,,  3  qr.  1]  lb., 
10  oz.,  10§  dr.  22.  £34.  3*.  4d.  23.  5  lbs.,  11  oz.,  10  dwt., 
24.  6  c.  yds.,  6  c.  ft.  25.  18 ac,  2Hro.  26.  £2166.  10s.  27.  £5. 
Hs.  3^(1.     28.  3  ro.,  11  po.,  9  yds.,  1  ft.,  72  in.     29.   U.  b^^d. 

Ex.  LXIII.     (p.   106.) 

1.  -3.  2.  -25.  3.  Um  4.  -81876.  5.  5416. 
«.  -00022095.       7.   -22083.         8.  48  08*3.    9.   -2785493827160. 

10.  -82285714.     11.    5375.   12.    87916.    13.  4.90.    14.    15972. 

Ex.  LXIV.     (p.  107.) 

PAPEB    T. 

2.  Seventy  thousand  three  hundred  and  forty ;  one  hun. 
dred  and  twenty-five  millions  four  thousand  three  hundred 
and  twenty  one  ;  five  trillions  six  hundred  and  seven  billions 
six  hundred  and  five  millions  two  hundred  and  thirteen 
thou8an<Uour  hundred  and  three. 

3.   (])5450204:i-294;  (2)  99276.  4.    (1)   ) 529981369865  ? 

(«)  3875.'«8^|f5.     5.   1372S69823.     «.     777348. 
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PAPER  II. 


1.  3024.     3.  90  pints.     4.  56  feet ;  17  time*.     6.   (1)  239i  j 
(2)  $22540000.   (3)  §91870.42  and  $8.06  over. 

PAPER   III. 

1.  (1)  2^V»  ;  (2)  2tV^.       2.  $5000.      3.  (1)  3/,;  (2)  mi 

4.  £24-  15«.     5.  58  yards.     6.  ^  of  the  orange. 

PAPER   IV. 

1.60.  2.  84-875  or  84J.         3.    -01236.  4.  $416.27|. 

5.  21  on  smaller  side,  24  on  larger  side,  and  72  lookei-s  on. 

6.  One  side  scores  seven  times  as  many  runs  as  the  other,  and 
therefore  that  side  wins. 

PAPER    V. 

1.  12«.  U.       2.  275«.       3.  42 A.       4.  $19.90.       6.  $5.92. 
6.  $48.27i. 

Ex.  LXV.  (p.  112.) 

1.  27.      2.  6|.      3.   15.      4.  J.      6.  12-64.     6.   15.      7.  J. 
8.   -36.     9.  f.     10.  3-2. 

Ex.  LXVI.     (p.  115.) 

I.  348.        2.  $18.15,       3.  $17.33i        4.  38  bns.,  21^^  lbs. 
b.  20  bus.,  28f  lbs.  6.   £82.  2*-.  8(i.  7.  28  cwt.,  3  qr., 

14  lbs.  12  oz.  8.  44  cents.  9.  29  cents.  10.  $8126  01^%. 
11.  21  cwt.,  3  qr.,  18  lbs.,  12  oz.  12.  $1638 '40^^^  13.  61i. 
14.  2  mo.  15.  15«.  9K  16.  £2675.  8«.  17.  3420  steps. 
18.  £4754.  10«.  \%d.  19.  $5606.75.  20.  20  mm. 

21.   26  yds.  2  ft.  22.  528  pairs.  23.    171  men. 

24.  3^  cts.,  $57,812^.  25.  $4.12^.  26.  135  men.  27-  11  hrs., 
38  min.  28.  $2234.31.  29.  I^d.  30.  12  days.  31.  5.s.  6<^. 
32.  $151.14Hf  33.  £900.  34.  (1)£1000;  (2)  £960. 

35.  £8.  Us.  UK  W?q,         36.  30  days.  37.  $I902.56iJ. 

38.  3s.  6<i.  39.  £90.  40.  104  lbs.,  2§  oz.  41.  11  hr.,  53i|'. 
42.  5tV  past  1  o'clock.  43.  35-15625  cents.  44.  8^i|  days. 
45.  £4005.  46.  £132.0*.  4fd  iq.  47.  21  days.  48.  10^  hrs. 
49.  9i  mo.      60.  12.30  P.  M.      10  mi.  from  place.     61.  b^^^". 

Ex.  LXVII.  (p.  121.) 
1.  8wk8.  2.  112  men.  3.  64  days.  4.  $,307.44.  5.  $87500. 
6.  174  miles.  7.  $20*2-50.  8.  200  horses.  9.  100  months. 
10.  2808qr8.  11.  39ac.,  1  ro.  20po.  12.  9  mo.  13.  60 men. 
(cwt.  =  112  lbs.)  14.  91  men-  15.  2^  davs.  16.  45  men, 
17.  178qr8,,  4bua.  18.  $1-608.  19.  $7.20.  '20.  4  days. 
21.  2  days.  22.    ISidAvs.  2.^   3  lbs.,  11  ok,,  7?  dm 

•24.  *>5  horses.     25.    ISO  men-     26.   2^  ft. 


ANSWERS.  18) 

Ex    LXVm.     (p.  124.) 
1.  $168.76.         2.  $157.50.       3.  $1592.50.         4.  $1927.20. 
5.  $3493.76.  6.  $2396.26.  7.  £416.  17«.  8.  £600. 

9.  $4965.  10.  £6860.  5«.  11.  £812.  176-.  2id. 
12.  £1722.  6s.  2d.    13.  £86663.  1«.  M.    14.  £155668.  lOs.  ll^ri. 

15.  $267911.87^.  16.  $715024.80.  17.  $72562.35. 
18.  $9611.25.     19.  £2764.  ll«.  3ti.     20.  £14.  U.  "did. 

Ex.  LXIX     (p.  126.) 
1.  $66.50.      2.  $167.      3.  I149671875.      4.  £11.  11a.  '6id. 

5.  £9.  18«.  3K  6.  £350.  13*.  7i(/.  7.  $125468.75. 
8.  $84.06^.  9.  $173.  10.  $98.60.  11.  $477-5475. 
12.  $127.57,Vi.     13.  $9.61^V     14.  $15.69|iS. 

Ex.  LXX.     (p.  128.) 
1.  $17.38,  $234.63.       2.  $34.76,  $252.01.       3.  $110-74875, 
$638-12375.       4.  $11.22,  $104.72.      5.  $13*25625,  S89-00625. 

6.  £17.  \2s.  5i'i. +,  £80.  11a.  Zd.  7.  $365-755,  $1441-505. 
8.  $310.08,  $994.08.        9.  £111.  14«.  l^d.,  £7611.  14.x.  IjSd. 

10.  £171.  9a.  9-94. .  .d,  £5037.  la.  2-94. .  .d.  11.  6  years. 

12.  8^.     13.  £130.     14.  £32  ;  5  fl.,  3  c,  0078125  m.     15.  4. 

Ex.  LXXI.     (p.  130.) 
1.  $115.92,  $915.92.        2.  $192.70,  $934.70.        3.  $.341.88, 
$901.88.  4.  $28.78,  $336.78.  5.  $103.61,  $713.61. 

6.  $229.25,  $1229.25.  7.  (1)  £1.  la.  6^  885. ,  (2)  £6.  19a. 
2|d.  -1363. 

Ex.  LXXII.    (p.  133.) 
1.  $200.      2.  $800.       3.  $1200.       4.  $209.53  +  .      5.  $900. 
6.  £129.  6a.  9d.         7.  £179.  12a.  10|d.  ^ff^.         8.  £456.  9a. 
lli^-  WWq-    9.  $42.    10.  $2100.    11.  $95.23U.    12.  $99.05^. 

13.  £3.  4a.  6|d  %\\\q.        14.   2^  ^,VAW       16.  ^^Wud. 

16.  5  per  cent. 

Ex.  LXXIII.      (p.  137.) 
1.  $416.79  +  .      2.  $780.48*?.      3.  $1524.88.      4.  $37.15U. 

5.  $15069.  6.  $1391.  7.  (1)  £10.  16a.  4(/.;  (2)  £3.  4a.  11,-^^. 
8.  6  per  ct.  per  ann"».  nearly.     9.  Bank  of  Toronto.     10.  £25. 

11.  His  income  less  by  £64.  12a.  12.  $139tj»,.  13.  £'240000 
stock.  14.  Loss  of  income  =  £45.  10a.  16.  £52.  10a. 
16.  Increase  of  income  =  £135.  6a.  llfti.  ^Iq. 

Ex.  LXXIV.     (p.  141.) 
1.  $5.37i.        2.  $250-2903.       3.  29i|  cents.         4.  $1900. 

6.  (1)  JP6.  5.,  ;  (2)  £18.  17«.  4^.  \\q.    6.  (1)  $208;  (2)  $13.  is- 
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(3)  ^1.56.     7.  (1)  10  per  cent.;  (2)  £9.  1«.  9f(i.  ^\q.     8.  $1.20 

9.  6(;§.  10.  5g.Sd.  11.  4«.  Ifrf.  Jry.  12.   40^f^ 
13.  7«.  11^.  11^.  14.  IBs.  4(L   15.  £63.  12«.  S^d.  \iq.   16.  $1.20 

Ex.  LXXV.     (p.   142.) 
1.  90-83.     2.  $5.58.     3.  83*67.    4.  8-667... yn.    6.  60i  yrs 

6.  29046-813.     7.  £191.  Sh. 

Ex.  LXXVI.     (p.   145.) 

1.  (1)  224,  336,  448;  (2)  $40.62^,  $89.37i,  $»30;  (3)  65  ac., 

1  ro.,  15  po.,  79  ac,  2  ro.,  18  po.  ;  (4)  £42.  17«.  IK  ^q.,  £28. 

lis.  5|d,  £21.  83.  6|rf.  ^q.,  £17.  2s.  lOitl  }q.     2.  (1)  ^  is  to 

have  §1.36,  B  .$'238,  and  C  $306.  (2)£136.  10«. 

3.  1094-3744  lbs.  of  oxygen,  9fi9-136  lbs.  of  carbon, 
176-4896  lbs.  of  hydrogen,  (cwt.  =112  lbs.).  4.  331  per 
cent,  silver.  5.  5  mo.  6.  8  mo.  7., -4  ought  to  have  $6400, 
B  ,$840,  C  $720.  8.  A  ought  to  have  received  £700,  and 
B  £900.    9.  A  should  pay  $36,  B  $18,  and  C  $6.     10.  24  men. 

Ex.  LXXVll.     (p.  149.) 
1.  14 ;  17  :  25.  2.  29  ;  30 ;  42.  3.  49  ;  87  ;  98 

4.  Ill  ;  200;  623.  5.  703;  763;  509.  6.  1111  ;  5343. 

7.  7906;  5746;  7008.  8.  13509;  6-9.  9.   -094;  21-103. 

10.  •G25173;  -00003.  11.  7U14  ;  -7141.  12.  2-2583  ;  2258. 
13.  28-3992;  310-3304.  14.  577.  16.  -166.  16.  2-175. 
17.  if.     18.  2-625.     19.  540><.  ' 

Ex.  LXXVm.     (p.   152.) 
1.  12;  20;  18.     2.  42;  75;  92.     3.  97;  103.     4.  512;  4-01. 

5.  76-3;  -0587.  6.  5079;  7420.  7.  J.  8.  -643.  9.  1-560. 
10.  1.     11.  -464.     12.  -215.     13.  2- 154.     14.  -333. 

Ex.  LXXIX,     (p.  152.) 

PAPER  I. 

1.  2  rem.  117257.     2.  (1)  15  tons,  8  cwt.,  3  qrs.,  17  lbs.,  1  on 
(cwt.  ==  112  lbs.)  (2)  1  oz.  Avoird.  =  f$-|  of  1  6z.  Troy 

3.  £34.  9  fl.  6  c.  8-21428571*  m.  4.  1 ;  2620.  5.(1)63 

(2)  f .     (3)  4  cwt.,  3  qrs.,  3  lbs.  (cwt.  =  112  lbs.)     6.  (1)  21060 

(2)  -00002106. 

^'APER  II. 

1.  (1)  $90.  (2)  £281.  7«.  5d.  2.  Gain  per  cent.  =  $25  ; 

Loss  per  cent.  =  $20.  3.(1)30502.  (2)256. 

(3)  67  yds.,  4  in.     4. 1 18625.      5.  2  X  2  X  3  X  3  X  7  X  7  X  13- 

6.  34'.  27 /r"  P»«t  «  ©'clock  p.  m. 
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VAPEli    III. 


1    6.  2.(1)    10625,     (2)    030416;     (3)  The  first . 

(4)  2V-.         3    S520         4    37 §  square  yards.        5.    131 V 
6    822.37i|. 

PAPER    IV. 

1     (1)H^'H•'    (2)  123  times,  ^.  2     £139  15s 

3.   (1>  £20  9.S    6t/.  ,     (2)  52*.         4    £82  5.   Turkey, 

16.,   6d  ,  fowl,  2.S.  lOd.         b".    10^'. 

PAPER    V, 

I  (1)3011404.  (2)971472492;  (3)430709070: 
(4)  37834342650,  (5)  75732561476.  2  56c.  3  ^126 
4    8288.09.  5.  $25.40  6.   1  gal.  2  qts,  102  pts 

PAPER   VI, 

1    706-85775  feet.  2.  641203200000000  cubic  feet. 

3.   8  ft    1^  in  4    $2025.  5-   J,  $750,  i>',  $500; 

C,  $250    '      6.   18  days. 

PAPER    VIT 

1  (1)  7117423255950,  (2)  6593445483924; 

(3)  68677245810;  (4)  27798027851538, 

(5)  81697259850030  2.  $7.50;  $7.52. 

3  $12.96    4.  5000.  5.  $868.57:  $1709.    6.  ^. 

PAPER  VIII. 

1  (1)  10836151080800;     (2)  31808539707205; 
(3)  09154272.;  (4)  34175791448. 

2.  $8.40.       3.  $1.62;  $1.08;  60c       4.  $812 
5.  420  cents:  1 40  cents ;  -560  cents.       6.  31817108 

PAPER  IX. 

1.  (1)  7832 ;  (2)  196734  ;  (3)  3589853148 ;  (4)  3627482760 
2.  52800  yds.  3.  $20  to  B,  $10  to  0.  4.  $600; 
^m.  5.  £2190.     .  6.  $3463.85. 

PAPER    X. 

1.  825.  2.  $4.20.  3.  312^.  4.    004125 

5.  $200  t).  130.  7    $3000.  8    $509.62^. 
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PAPER    XI. 

1.2,3,5,7.  2    aiUG.  3    4  cents.  4.     1/1 

5.   Slirs.         G.    j/,3  7.  ■^120.         8.  $101. 85J. 

PAPE.^   XII. 

1.  S501.25.  2.  81258.32.  3.  $390.  4.  $114y.54. 
5.^1704.  GJ^3330G.25.  7.  |1348.19^|.  8.^1800. 
9.  84.88«.  10.  2G15f.  :Uh' 

PAPER   XIIL 

1.  (1)  228303111,^5^?^  ;  (2)  7082.  2.  290]-mfZ  gals.  ; 
3007  lbs.,  11  oz.  3.  3  ft.  4^  in.  4.   822^  in. 

5  795-9+  yds.  u.   i00037123^j. 

PAPER   XIV. 

1    (1)  18G798534370,  (2)  2511248800235.      2.   200  lbs. 

6  oz.  5  dwt.  3.   43  ills.      fur.  23  i)€r.  3  yds.  1  in.  ; 
10  hrs.  50  mun  .  4.   1133,1339  5.  ^         G.   f. 

PAPER    XV. 

1.   5817000  inches.  2.   10  per  cuut.  3.   lG^.gf£ 

4.  §27.8  +  ,  5.   IO84.  6.  r^^W 
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gE.  J.  €agc  tl*  Co'0.  JleUj  (gbucatiomil  oMorks. 

THE  BEST  ELEMENTARY  TEXT-BOOK  OF  THE  YEAR. 

Gage's  Practical  Speller. 

A  MANUAL  OF  ISPELLLN'G  AND  DICTATION. 
Price,  30  Cents. 

Sixty  copies  ordered.  Moist  Forest  Advocate. 

After  careful  inspect  on  we  unhesitatingly  pronounce  it  the  best  spell- 
iny  book  ever  in  use  in  our  public  schools.  The  Practical  Speller  secures 
an  easy  access  to  its  contents  by  the  very  systematic  arraugenicnts  of  the 
words  in  topical  classes ;  a  permanent  impression  on  the  nVenwry  by  the 
trequent  review  of  difficult  words ;  and  a  saving  of  time  and  effort  h^  the 
selection  of  only  such  word's  as  are  difficult  and  of  common  occurrence^ 
Mr.  Reid,  H.  S.  Master  heartily  reconuuends  the  work,  and  ordered  some 
sixty  copies.  It  is  a  book  that  should  be  on  every  business  man's  table  as 
well  as  in  the  school  room. 

Is  a  necessity.  Presb.  Witness,  Halifax. 

We  have  already  had  repeated  occasion  to  speak  highly  of  the  Educa- 
tional Series  of  which  this  book  is  one.  The  "  Speller"  is  a  necessity  ;  and 
we  have  seen  no  book  which  we  can  recommend  more  heartilj-  than  the  one 

before  us. 

■ — -o 

Good  print.  Bowmaxvillk  Observer. 

The  "  Practical  Speller  "  is  a  credit  to  the  publishers  in  its  general  get 
up,  classification  of  subjects,  and  clearness  of  treatment.  The  child  who 
■ases  this  book  will  not  have  damaged  eyesight  through  bad  print. 

What  it  is.  Strath  roy  Agk. 

It  is  a  series  of  gmdod  lessons,  containing  the  words  in  general  use 
with  abbreviations,  etc.  ;  words  of  similar  pronunciation  and  different  sjxjII- 
Ing  a  collection  of  the  most  difficult  words  in  the  language,  and  a  number 
of  literary  selections  which  may  be  used  for  dictation  lessons,  and  commit* 
ted  to  memory  b.\  the  pupils. 

Every  teacher  should  introduce  it.  Canauia.v  Statesman. 

It  is  an  improvement  on  the  old  spelling  book.  Every  teacher  should 
introduce  it  into  his  classes 

o / 

The  best  yet  seen.  Colchester  Sin,  Nova  Scotia. 

It  is  away  ahead  of  any  "speller"that  we  have  heretofore  seen.  Our  public 
schools  want  a  good  sjielling  book.  The  publication  before  us  is  the  best 
we  ha\e  yet  seen. 


5M.  J.  ^age  S:  Cos.  |^eU)  (itJuaitional  Stlovhs. 

EXAMINATION  SERIES 

Canadian   History. 

By  Jamkh  L.  HiGiiKs,  Inspector  of  Public  Schools,  Toronto. 
Price.  25  Cents. 

illSTOHY  TAUGHT  BY  TOPICAL  METHOD. 

A    TRIMER   IN"   CANADIAN   HISTORY,  FOR  SC110Ob.S   AND   STfDENTS  PREPARING   FOR 
KXAMINATIONb. 

1.  The  history  is  divided  into  periods  in  accordance  with  the  <,'rcat  na 
tiqnal  changes  that  have  taken  place. 

*2.  Khe  history  of  each  jjeriod  is  given  topically  instead  of  in  chronolog 
ioiil  order. 

3.  Examination  questions  are  given  at  the  end  of  each  chapter. 

4.  Examination  papers,  selected  from  the  official  examinations  of  the 
different  provinces,  are  given  in  the  Appendix. 

5.  Student's  review  outlines,  to  enaljle  a  student  to  thoroughly  test  his 
ou  i;  progress,  are  in.sertcd  at  the  end  of  each  chapter. 

6.  Special  attention  is  paid  to  the  educational,  social  and  commeicia' 
progress  of  the  country. 

7.  Constitutional  growth  is  treated   in  a  brief  but  comprehensive  exer 
cise. 

e^  By  the  aid  of  this  work  students  can  prepare  and  rev.iew  for  exam 
inations  in  Canadian  History  more  quickly  than  by  the  use  of  any  other 
work. 


Epoch  Primer  of  English  History. 

By  Hkv.  M,  CuKienTcfN,  M.  A.,  Late  Fellow  and  Tutor  of  Morton  College, 
Oxford. 

Author':  i^ducation  Department  for  use   in  Punlic  Schools, 

and  for  admission  to  tae  High  Schools  of  Ontario. 

Its  adaptability  to  Public  School  use  over  all  other  School  Histories  will 
be  shown  by  the  fact  that  — 

In  a  brief  compass  of  one  hundretl  and  eighty  pages  it  covers  all  the 
work  required  for  pupils  prejjaring  lor  entranc^j^Iigh  Schools. 

The  price  is  less  than  one-half  that  of  the  iHH^d|feyzed  histories. 

in  using  the  other  Histories,  pupils  are  compelled  coWBl  nearly  three 
times  as  much  in  order  to  secure  the  same  results. 

Creighton's  Epoch  Primer  has  been  adopted  by  the  Toronto  School 
Board,  and  many  of  the  principal  Public  Schools  in  Ontario. 
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J.  Olage  ^  Co'?.  ilctD  €bu£ntioual  ^ork0. 


BOOKS  FOR  TEACHERS  AND  STUDENTS,  BY  DR.  McLELLAN. 

Examination    Papers   in    Arithmetic. 

By  J.  A.  McLELiiAN,  M.  A.,  LL.  D.,  Inspector  of  High  Schools,  Ont.,  and 
Thomas  Kirklanu,  M.  A.,  Science  Master,  Normal  School,  Toronto. 

"  In  our  opinion  the  best  Collection  of  Problems  on  the  American  Con- 
tinent."—National  Teachers'  M.^.nthly,  N.  Y.   . 

Seventh  Complete  Edition,  -  -  Price.  $1.00. 

Examination  Papers  in  Arithmetic. ---Part  I. 

By  J.  A.  McLellan,  M.  A.,  LL.  D.,  and  Tnos.  Kirkland,  M.  A. 
Price, 50  Cents. 

This  Edition  has  been  issued  at  tiie  request  of  a  large  number  of  Public 
School  teachers  who  wish  to  have  a  Cheap  Edition  for  the  use  of  their 
pupils  preparing  for  admission  to  High  School. 

Hints  and  Answers  to  Examination  Papers 
in  Arithmetic. 

,  By  J.  A.  McLellan,  M.  A.,  LL.  D.,  and  Thos.  Kirkland,  M.  A. 
Fourth  Edition,  -----  $i.00. 

McLellan's     Mental     Arithmetic. ---Part     I. 

Containing  the  Fundamental  Rules,  Fractions  and  Analysis. 

By  J.  A.  McLslla.n-,  M.  A.,  LL.  D.,  Inspector  High  Schools,  Ontario. 

Third  Edition,  .  .  _  ..  30  Cents. 

Authorized  for  use  in  the  Schools  of  N*va  Scotia. 
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McLellan's     Mental    Arithmetic. ---Part     II.  ;     ,, 

Specially  adapted  for  Model  and  High  School  Students.  j    ^ 

Third  Edition,  -  -  .  Price,  45  Cents.        f 

The   Teacher's    Hand   Book   of  Algebra. 

By  J.  A.  McLellan,  M.  A.,  LL.  D. 
Second  Complete  Edition,  -  -  -  $1.25. 

Teacher's    Hand  Book  of  Algetira.  — -Part  I. 

Prepared  for  the  use  of  Intennediate  SfSiidents.   ^    '■- 
Price,  -  - -  -  -  .75  Cents. 

Key   to    Teacher's  Hand  Book   of  Algebra.  ; 

Second  Edition,  -  -  -  Price,  $1.50.  i 


gU.  J.  (Sage  S:  Co's.  flcto  Oiicationai  ^orksTj 

FAMBLIN  SMITH'S  MATHEMATICAL  WORKS.  j 

Authorizedfor  use,  and  now  used  in  nearly  all  the  principal  Schools  of  \ 

Ontario,  Quebec,  Nova  Scotia  and  Manitoba.  | 

Hamblin  Smith's  Arithmetic.     . 

An  Advanted  treatise,  on  the  Unitary  System,  by^  J.  Hamblin  Smith, 
M.  A.,  of  GorA-ille  and  Caius  Colleges,  and  late  lecturer  of  St.  Peter's  Col- 
lege, Cambridge.  Adapted  to  Canadian  Schools,  by  Thomas  Kirkland, 
M.  A.,  Science  Master.  Normal  School,  Toronto,  and  William'  Scott,  B.  A., 
Head  Masta-  Model  School  for  Ontario. 
12th  Edition,  Price,  75  Cents. 

KEY. — A  complete  Key  to  the  abor*  Arithmetic,  by  the  Authors. 
Price,  $2.00. 

Hambhn  Smith's   Algebra. 

An  Elementary  Algebra,  by  J.  Hamblin'  Smith,  M.  A.,  with  Appendix 
by  Alfred  Baker^  B.  A.,  Mathematical  Tutor,  University  College,  Toronto. 
8th  Edition  Price,  90  Cents. 


KEY. — A  complete  Key  to  Hamblin  Smith's  Algebra. 

Price,  $2.75. 

Hamblin    Smith's    Elements   of    Geometry. 

Containing  Books  I.  to  VI.,  and  portions  of  Books  XI.  and  XII., of  Euclid, 
with  Exercises  and  Notes,  by  J.  Hamblin  Smith,  M.  A.,  &c.,  and  Examina- 
tion Pajiers,  from  the  Toronto  and  McGill  Universities,  and  Normal  School, 
Toronto. 

Price,  '        :  90  Cents. 


Hamblin  Smith's  Geometry  Books,  i  and  2. 

Price.  30  Cents, 

Hamblin  Smith's  Statics. 

By  J.  Hamblin  Smith,  M  A  ,  with  Appendix  by  Thomas  Kirkland,  M.  A., 
Science  Master,  Normal  School,  Toronto. 

Price, 


Hamblin  Smith's.  Hydrostatics. 


KEY. — Stati<»«BBBfelr6statie$,  in  one  volume. 


Hamblin  Smith's  Trigonometry. 

KEY. — To  the  above. 
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